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packaged product! 


There’s a bonus for your structural job when Bristol Steel engineers, 
fabricates and erects the structure. That bonus is speed—the speed of erec- 
tion you get only in modern structural steel. To capitalize on this plus ele- 
ment, select a firm which can deliver a complete package, from engineering 
through the erection of the final piece. That describes BRISTOL STEEL. 
We’re in our second half century of speedy, packaged structural steel con- 
struction. Let us make a speedy package of your next job! 


Dependable structural steel service since 1 
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Which will you 
Retire First... 
the Bonds or the Sewer? 


Will your bond-financed sewer system 
serve for generation after generation, 
far beyond the date the last bond is 
paid? Or will it have to be replaced 
before the bonds are retired. 


The surest way to make certain today’s 
dollars are buying generations of de- 
pendable service is to specify Clay Pipe 

. it never wears out. Clay Pipe does 
not rust, rot, corrode, or disintegrate. 
New long lengths with factory-made 
compression joints make Clay Pipe 
easier to install and tighter than ever 
before. Clay Pipe handles ground gar- 
bage, detergents, hot liquids, chemicals, 
acids, anything that empties into the 
sewer. When you specify Clay Pipe 
you'll never have to apologize for it or 
explain any failures. You’ll be sure it 
will still be in service long after the 
bonds have been retired . . . Only Clay 
Pipe has all the features you can trust! 
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NATIONAL CLAY PIPE MANUFACTURERS, INC. 1620 N Street, N. W., Washington 6, D.C. 
311 High Long Bldg. 5 E. Long St, Columbes 15, Ohio + 445 Ninth St, San Francisco 3, California + Box 172, Barrington, Wimois - 1401 Peachtree St, NE. Attanta 9, Georgia 
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ENGINEERS — A New Installation Concept in Floor Grating! 
Simplifies Maintenance, Lowers Total Costs 


Now a new installation technique completely eliminates the need to anchor floor 
grating in place. This allows erection as fast as the structural steel support members 
are placed and bolted. The technique is only possible with a special reversible Borden 
Type K panel which will lie perfectly flat on supporting steel with no tendency to rock. 


Furthermore, floor grating can now be installed and used for working ond walking as 
quickly as the main structural members are erected. Two men can lift any panel in a 
matter of seconds for easy accessibility and maintenance. 


BORDEN METAL PRODUCTS CO. ' THIS IS WORTH KNOWING ABOUT! — 
or complete information, write for techni- 


cal folder entitled “An Improved Engineer- 
i i ti f Fi 
Please send new “Engineering Concept” folder. it mm te Seneneten Meer 


| 
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jTme ..., BORDEN METAL PRODUCTS CO. 


| COMPANY NAME “Greatest name in gratings” 


j ST. AND NO. 845 Green Lane Elizabeth 2-6410 Elizabeth, N. J. 
| a Se ED wress cnsee ees Plants at: Union, N. J. — Leeds, Ala. 
Conroe, Texas — Beeton, Ontario 
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CONCRETE 


FOR KAHN’S “IVORY TOWERS” 


To architect Louis Kahn, the ideal environment for 
a research scientist is a laboratory secluded from 
its necessary utility services. 

This is illustrated —uniquely —by Kahn’s new med- 
ical research building at the University of Penn- 
sylvania. Here laboratories occupy three 8-story 
towers. These connect at each floor with a central 
structure containing the mechanical equipment, 
elevators, and other services. Air intakes, exhausts, 
and fire stairs are housed in tall exterior shafts. The 
laboratory studios therefore provide a quiet atmos- 


phere, free from distraction. 


Concrete contributed intriguing architectural ex- 
pression to this significant complex. More than 
1,000 precast members were manufactured to ex- 
tremely close tolerances in four specially-designed 
shapes. At the site, they were interlocked intricately 
to create the structural frames for the laboratory 
towers. 

Concrete for all these precast members was made 
with ‘Incor’*, America’s first high early strength 
portland cement. By speeding the production of 
such precast concrete members, ‘Incor’ helps make 
them economical, helps make this unique type of 


construction possible. 


LONE STAR 


CEMENT CORPORATION 


100 Park Avenue, New York 17, N.Y. 
The western hemisphere’s leading 
producer of portland cements... 
and the originator of ‘Incor’® high 
early strength portland cement. 


ALFRED NEWTON RICHARDS MEDICAL RESEARCH BUILDING, 
UNIVERSITY OF PENNSYLVANIA, Philadelphia, Pa. ARCHI- 
TEcT: Louis I. Kahn. STRUCTURAL CONSULTANT: Dr. 
tugust E. Komendant. STRUCTURAL ENGINEERS: Keast & 
Hood. GENERAL CONTRACTOR: Joseph R. Farrell, Inc. 
PRECAST, PRESTRESSED UNITS: Aflantic Prestressed Con- 
crete Company. READY-MIX CONCRETE: The Warner Co. 
FRAME ERECTION: Cornell & Co. 


More than a thousand precast concrete units, 
roduced with the utmost precision and speed... . 
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TURN TO 
FULL-POWER 
STEERING 


Only Allis-Chalmers all-hydraulic motor 
scrapers give you full-power steering... give 
you more steering power at full 90-degree 
position than others can muster straight ahead! 


Here’s why! Every Allis-Chalmers motor scraper has: 

. .. An independent hydraulic system just for steering 

. . . Double-acting steering jacks 

. .. Positive leverage “‘never-over-center”’ linkage design 


These three advantages enable every Allis-Chalmers motor 
scraper to recover faster from full 90-degree turns than any other 
motor scraper. In addition, two-stage steering control provides 
fast, non-stop turns with only a 1/6 turn of the steering wheel. 
A slight turn of the wheel gives you responsive steering for 
steady, accurate handling at high haul road speeds. 

For everything you want in big-production motor scrapers, 
turn to full-power steering—double-acting bowl jacks—highest 
apron lift and forced ejection—Kon-Tork differential . . . good 
reasons why you can tackle any size job and be confident 
of top-notch production. When you put any Allis-Chalmers 
motor scraper in your spread—from 155 to 340 hp. . . 10 to 
30 yd— you'll see the difference on the fill. Allis-Chalmers, 
Construction Machinery Division, Milwaukee 1, Wisconsin. 


KON-TorK is an Allis-Chalmers trademark 


move ahead with 


ALLIS-CHALMERS 


».. power for a growing world 











ALLIS-CHALMERS GIVES YOU 
MORE STEERING POWER 
AT EULL 90°... 


... THAN OTHERS DO STRAIGHT v6 = 80-6 B) 












Owner: United of America 
Building, One East Wacker 
Drive, Chicago, Illinois. 
Architects and Engineers: 
Shaw Metz & Associates, 
Chicago, Illinois. General 
Contractor: A. L. Jackson 
Company, Chicago, ili 
inois. Steel Fabricator 
and Erector: American 
Bridge Division, United 
States Steel. 
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How weight was saved on first four stories. 


20° —> 


COGSs) 


CBI46 
(3202, FT 


(Left) USS MAN.TEN Steel. An interior column 
from 3rd basement. Simpie 14” WF section (CB 
146) weighing 426 pounds per foot. It was possi 
ble to omit cover plates on 50% of all columns 


(Right) if ASTM A-7 Steel had been used, 14% WF 
section (CB 146) weighing 320 pounds per foot 
would have needed reinforcement of two cover 
plates 20 inches wide x 1'% inches thick. Total 
weight 524 pounds per foot. High strength steel! 
saved 98 pounds per foot 
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Man-Ten (A 440) 
HIGH STRENGTH 
STEEL IN 

A SKYSCRAPER 
SAVES *45,000! 


The three basement floors and the first 23 floors of the 40-story United 
of America Building, Chicago, which will be the Home Office of the 
United Insurance Company of America, will have USS MAn-TEN 
(A 440) High Strength Steel 14” WF columns. These will range in 
weight from 426 to 158 pounds per foot. The remaining columns above 
the 23rd floor will be structural carbon steel, ASTM A-7, 14” WF’s rang- 
ing in weight from 287 to 78 pounds per foot. 

When compared to a design using structural carbon steel throughout, 
the design using high strength steel in the columns up to the 23rd floor 
resulted in a weight reduction of approximately 800 tons of steel and 
savings of about $45,000 in the cost of the entire erected frame. 

The decision to use high strength steel up to the 23rd floor only was 
based on consideration of deflection limitations. 

The use of USS Man-TEN (A 440) High Strength Steel reduced the 
depth and weight of the columns and eliminated the need for cover plates 
on many of them, thus reducing fabrication costs. Architectural details 
were simplified and considerable space was saved around the columns. 


Total steel used: 2,300 tons of USS Man-Ten (A 440) Steel; 3,915 
tons of ASTM A-7 Structural Steel; 88 tons of high strength bolts: 
Grand total 6,303 tons. The 2,300 tons of MAN-TEN (A 440) Steel did 
the job that would have required 3,100 tons of A-7 Steel. Thus, there was 
a weight saving of 800 tons in these columns or 25.89%. When weight 
savings exceed 16%, it is usually more economical to use USS MAN-TEN 
(A 440) High Strength Steel. 

Up to %” thick, the minimum yield point of USS Man-Ten (A 440) 
Steel is 50,000 psi . . . with somewhat lower values for thicker sections, 
yet still higher than structural carbon steel. It is well suited to bolted 
and riveted construction and has been widely used to save weight in 
bridges and construction equipment. For welded construction, USS 
Tri-TEN High Strength Steel is recommended because of its superior 
welding properties and equally high strength. For more information, 
write to United States Steel, 525 William Penn Place, Pittsburgh 30, Pa. 

USS, MAN-TEN and TRI-TEN are registered trademarks 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 
Tennessee Coal & iron — Fairfield, Alabama 
United States Stee! Supply—Stee! Service Centers 


United States Steel Export Company 
: This mark tells you a product is 
United States Steel made of modern, dependable Steel. 
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“He musta misunderstood 
Gran'maw. She told him 
Tyton is easy to handle!” 


US. 
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PIPE FOR WATER, SEWERAGE AND 
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TYTON 


ONLY FOUR SIMPLE ACTIONS 


losing no time! 


Not Cousin Willie. He’s used to working with Tyton* 
fastest, simplest, easiest to install pipe that ever Insert gasket with groove over bead in gasket seat... 
snuggled into a trench. a simple hand operation 





No bell holes, caulking equipment, nuts, bolts or 
other bothersome equipment. Tyton Joint” pipe 
needs only one accessory. No weather worries, either. 
Tyton can be laid in rain or wet trench if need be. 


Lose no time. Get the time and money-saving facts 
on Tyton Joint pipe. Call or write. 





Wipe film of Tyton Joint® lubricant over inside of 
gasket. Your receiving pipe is ready. 











Insert plain end of entering pipe until it touches 


U.S. PIPE AND FOUNDRY COMPANY 
gasket. Note two painted stripes on end 


General Office: Birmingham 2, Alabama 
A Wt y Integrated Producer from Mines 


ynd Blast Furnaces to Finished Pipe, 











Push entering pipe until the first painted stripe dis- 

® appears and the second stripe is approximately flush 

INDUSTRIAL SERVICE (=: a with bell face. The joint is sealed... bottle-tight, 

permanently! The job's done... . fast, efficiently, 
economically. Could anything be simnler? 
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NOW... Save The Cost Of 


Construction Costs 


With Approved ANCO 


High Tensile Interference-Body Structural Bearing Bolts 


Use ANCO Lock Nuts 
When Joints Require No Torquing 


When it is unnecessary or impractical to torque bearing joints, hardened 
washers are not needed. However, there is a need for a self-locking nut. 
When ANCO Self-Locking Hex Nuts are used with High Tensile Structural 
Bearing Bolts, extra safety is added at no extra cost. ANCO Lock Nuts are 
recessed on the bottom, permitting the nut to go over the ribs, insuring a 
proper seat against the work. 


University Tests Prove Superiority Of ANCO 
Interrupted Rib High Tensile Bearing Bolts 


This series of tests proved conclusively that ANCO High Tensile Struc- 
tural Bearing Bolts are stronger than hex head high strength bolts, as a 
result of the greater area of the ribbed section of the ANCO Bolt versus 
the shank section of the hex head bolt. 


These are the results: 





Ultimate Load (Ib.) Ultimate Load (Ib.) 


Bolt Size Hex Head Bolt ANCO Bolt 





5%” 25,560 28,390 





%,” 31,530 35,650 





%” 41,790 51,580 

















a 51,700 69,730 





Please write for complete information about the results of these tests. 
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Considerable savings can be made in erection 
costs if structures are designed for bearing type 
connections to be made with new ANCO High 
Tensile Interference-Body Structural Bearing Bolts. 
New specifications permit the use of 2 such Bolts 
where heretofore 3 rivets were required for the 
same connection. This is approved by the Re- 
search Council on Riveted and Bolted Structural 
Joints of the Engineering Foundation and endorsed 
by the American Institute of Steel Construction 
and Industrial Fasteners Institute. 

Now it is possible to save on total fastening 
time during erection . . . cut the cost of pre-fabri- 
cation .. . and reduce the number of holes at 
joints and still get specified total shear strength. 

ANCO High Tensile Structural Bearing Bolts 
have this distinct advantage: They are made in 
increments of 14”, permitting proper rib length 
for plate thickness. Such precision fitting is not 
possible when a bolt of a single size is used for 
three or four different grips. When ribs are too 
long, the nut will not seat properly. When ribs are 
too short, plates are not in full bearing. When 
ANCO Bolts are used, no threads are in the shear 
plane. 

To make it easier for erectors to quickly locate 
proper size bolts for each connection, include a list 
of grips when ordering and bolts will be packed 


acccrdingly. 


AUTOMATIC 
NUT COMPANY 


INCORPORATED 
LEBANON, PENNA. 
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See CHICAGO Bripce & IRON COMPANY 


—_— 332 SOUTH MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS 


OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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LOOK WHAT THEY’RE DOING WITH DEEP STRENGTH ASPHALT PAVEMENTS IN WESTERN KANSAS! 


To withstand heavy traffic, 
sizzling heat, numbing cold... 


11-inch sand-Asphalt base Is 
chosen for Kansas Interstate 70 


Traffic will soon be rolling on a new DEEP STRENGTH 
Asphalt pavement section of Interstate 70 in Trego County, 
Western Kansas. In this part of the country, temperatures 
range from a numbing 20 below zero in winter, to sizzling 
115°F in summer; winds sometimes reach hurricane force. 
To meet the demands of expected heavy traffic and ex- 
treme weather, Kansas Highway Commission Engineers 
chose DEEP STRENGTH Asphalt pavement. Notice con- 
struction and cross-section (below). See how precepts of the 
new DEEP STRENGTH Asphalt design are incorporated 
... heavy-duty, full width Asphalt Concrete surface... 11- 
inch heavy-duty, sand-Asphalt base . . . heavy compaction 
. good drainage. Here is strength and durability! 


Minimum Maintenance 
When built like this—for DEEP STRENGTH—Kansas 
experience has shown that Asphalt pavement will carry the 
heaviest traffic loads without distress and with minimum 
maintenance. 


Make Best Use 
of Road-building Doliars 
Like many other states, Kansas is finding that when Inter- 
state highways are built with Advanced Design DEEP 
STRENGTH Asphalt pavements, the best use is made of 
road-building funds. For the Advanced Design Criteria for 
Asphalt pavements often saye money over the cost of 
Asphalt pavement designed to other standards. The reason 
is the Advanced Design Criteria permit inexpensive Asphalt 
base to be substituted, within limits, for more expensive 
Asphalt concrete surfacing, and allow reduction in total 
structure thickness when used in place of untreated base. 


New Handbook 


A new edition of the Asphalt Handbook incorporating all 
the Advanced Design Criteria implied by the term DEEP 
STRENGTH Asphalt pavement is now available at the 
Asphalt Institute office serving your area. 


ie 4-> 
RS Or 


THE ASPHALT INSTITUTE 


ASPHALT INSTITUTE BUILDING, COLLEGE PARK, MARYLAND 





TYPICAL PAVING SECTION 


Width of Seal 
Width of Cover 








6' =2'4" 


" 24'-0" 


Width of Seal 





Width of Cover 
10' -2'/’" 








Slope %'/ ft, Slope %”/ ft. 


Depressed 
Median 
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4" Asptalt Concrete 


IJitiisstsshddhdhihitthssssnnennn tet 
* oa, 205% 5 oe $4 OO 7 . 


Slope “°/ ft. 


3" D.G.S.C. (plant mix) 
2 Lifts 


3" Sand-Asphalt 
Base Course 


Slope %'/ ft. 

















11” Sand-Asphalt 
Base Course 





co confit 


6" Compacted Subgrade 
95% AASHO 199-49 








Local sand shaped in windrow, bladed to reduce moisture 
to less than 1%, reshaped into windrow, mixed with 
Asphalt through traveling mixer—aerated and compacted. 


Subgrade was compacted and fine graded before road- 
mixing of sand-Asphalt base. 


Supporting courses are compacted with high con- 
tact pressure pneumatic roller to assure smoother 
riding under all traffic weights to come. Contractor's 
equipment was permitted on base course during 
construction of successive layers, which assisted in 
obtaining maximum density and reducing haul costs. 


THIS IS 
DEEP STRENGTH 
CONSTRUCTION 


A 
2-inch surface course 


B 
2-inch binder course 
Cc 
11-inch 
sand-Asphalt base 
D 
Subgrade 








The Significance of 
FRANKI FOUNDATIONS 


at Brastla—the Dream Capital 


For Brazil, 1960 is an historic year. The seat of the 
national government was moved 600 miles from the 
old seacoast city of Rio de Janeiro to the new inland 
city of Brasilia. 

Upon first seeing the new capital, nearly finished 
after only four years, visitors are variously impressed. 
Some are awed by the size. Spread out over a previ- 
ously undeveloped area, buildings are grouped func- 
tionally and separated by open spaces to give a feel- 
ing of even greater vastness. Others are fascinated 
by the completeness of the planning. Besides provid- 
ing for governmental activities, there are buildings 
for the residential, educational, religious and recre- 
ational needs of the incoming population. Apparent 
to all are the unusual architectural designs. 

Not so visible to the eye are some engineering 
problems. Because of the inferior subsoil, nearly all 
the buildings and other structures require special 
foundations. 

To date, more than 8,000 Franki caissons and 
piles have been installed at Brasilia. 

For any major construction project, the extensive 
use of Franki foundations at Brasilia is significant 
for two reasons. 

First, regardless of location of a project, no mat- 
ter how big or small, there always are trained Franki 
engineers, with specialized equipment, available to 
handle the foundation sub-contracting. Franki affili- 


ated companies and licensees are resident in 39 
countries on six continents. They represent the 


largest world-wide organization of specialists who 


do only foundation sub-contracting. 

Second, Franki foundations usually make possible 
worthwhile savings in time and money. Developed 
during 50 years for various types of construction 
throughout the world, over 3 million Franki units 
have been installed in 53 countries. 

In reality, a pressure-injected footing, the distine- 
tive Franki displacement caisson solves numerous 
construction problems. Each has the unusually high 
unit load carry ing capacity of 120 tons or more. 

For the United States, the main office of the 
Franki Foundation Company at New York is ready 
to serve consulting engineers and general contrac- 
tors in a dual capacity—as a sub-contractor on foun- 
dations in the United States or as a contact with 
other Franki organizations elsewhere in the world. 
Write or phone. 


FRANKI 


FOUNDATION COMPANY 


NEW YORK 103 Park Avenue + MU 5-8916 
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OVER 8,000 FRANKI UNITS ALREADY SUPPORT 
BUILDINGS AT NEW AND MODERNISTIC CITY 


Piles and Piles and 
Name of Structure Caissons Name of Structure Caissons 
Cathedral 112 Telephone Exchange 35 
Palace of Congress (The Legislative Branch) 435 Barracks 
Palace of the Government (The Executive Branch) 441 Meteorological Observatory 30 
Supreme Court (The judicial Branch) 172 Television Tower 49 
Ministries and adjacent garages 512 National Press 
Several Residential Blocks 1689 Audit Office 104 
Palace-Hotel (Annex) 564 Cinema 91 
Hotel National 358 Water Tank 456 
District Hospital 573 Several Bridges, viaducts, overpasses, etc. 1010 
Medical Assistance 83 Various Buildings (restaurants, clubs, banks, etc.) 509 
Schools 395 
Covered Market 181 8166 


The above Franki foundations were installed by Estacas Franki Limitada, with headquarters in Rio de Janeiro, Brazil. 








FRANKI AFFILIATES AND LICENSEES RESIDENT 
IN 39 COUNTRIES AND SIX CONTINENTS 


CIVIL ENGINEERING + October 1960 19 





‘ 
e 


ENGINEERING 


ey ~~ "« ‘<_< oa —— : ~ ee ie 
Pa ~~ £2 a. a" o” a Sh 


ke 


we 2 + 
— “er of ger sn 


CIVIL 


October 1960 





} 
{ 
: 
a 
{ 
ee 


/ 
i 
a 
. 
i 
, 
4 
© 


f 
' 

: 

{, 

‘ 

y 

iF 

i# 

rh 

y a pig in a po 


when you design highway bridges with steel. 
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VERSATILITY. 
URABILITY. 














for Strength 
Economy 
. Versatility 


No guesswork! Structural steel 
is stable, uniform. You can cal- 
culate its ability to support loads 
precisely, and in advance. 


Your. fabricator can ‘‘tailor’’ 
structural steel to almost any 
shape, without sacrificing 
strength. You can adapt it to al- 
most any architectural form. 


Steel bridges last and last. Wit- 
ness the Eads Bridge across the 
Mississippi. Completed in 1874, 
it’s still on the job. And it has no 
intention of retiring. 


Prefabricated in the shop, struc- 
tural steel arrives at. the site 
ready to go into place—in a 
hurry. No expensive, time-wast- 
ing field operations. 


BETHLEHEM STEEL 
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For engineering, for research, for business 
data processing in companies both large 
and small...The new, fully-transistorized 


RPC-4000 


ELECTRONIC COMPUTING SYSTEM 


Advanced design: fully transistorized—with important 
new computer design concepts that provide the largest 
memory, greatest problem-solving capacity and flexi- 
bility in the low- or medium-priced field. Entire system 
—computer, input-output typewriter and tape punch- 
read console—have been specially designed as a unit 
High-speed computing ability: extra large capacity 
(8008 words) magnetic drum memory, with special 
fast access features. Computing speeds of up to 230,000 
operations per minute. Ultra high speed input-output: 
500 characters per second photoelectric punched paper 
tape reader, and 300 characters per second paper tape 
punch available as optional equipment. Easy to use: 
maximum results can be obtained by non-technical 
personnel. Users benefit from free training, continuing 
assistance, an extensive library of programs. Versatile 
command structure provides programming speed and 
flexibility. Low in cost: priced just above the small- 
scale computers, the RPC-4000 outperforms computers 
costing many times more. Economical to install and 
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another outstanding computer value 


..marketed by Royal MCBee Corporation 


operate: no site preparation, air-conditioning or special 
maintenance required. Plugs into any standard wall 
outlet. Multiple application ability: designed to per- 
form engineering, scientific and research calculations, 
as well as business data processing and management 
control functions. 

The RPC-4000 is a product of the Royal Precision 
Corporation, and is marketed by the Data Processing 
Division of Royal McBee. It is the latest member of the 
growing family of electronic computers from the peo- 
ple whose LGP-30 has become the world’s leading 
small-scale computer. 


Royal Precision Corporation 


Royal Precision is jointly owned by the Royal McBee and Gen- 
eral Precision Equipment Corporations. RPC-4000 sales and ser- 
vice are available coast-to-coast, in Canada and abroad through 
Royal McBee Data Processing offices. For full specifications, write 
ROVAL MCBEE CORPORATION, data processing division, Port Chester,N.Y 
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SAFER, MORE EFFECTIVE MUNICIPAL 
SEWAGE TREATMENT 


Pleasant Hills Authority, Pennsylvania 


Exclusively 
Successful 
Sewage 
Treatment 
Equipment 


Consoer, Townsend & 
a Swing Diffuser Air Diffusion Equip- 


The Rust Engineering - : ‘ " . 
Qupeatenvedn ment for Dependable, Continuous 


Aeration. 





SP-5 Pumps for High Head, Heavy 
Duty Raw Sewage Pumping 





OTHER CHICAGO PUMP 

EQUIPMENT AT Aer-Degritter Grit Removal System 
for Controlled Washing, Transport- 
ing and Concentrating Grit 


PLEASANT HILLS 


Chicago Comminutors 





Non Clog Sewage 
Pumps 
Scru- ‘ ‘log- 
Utility Water Pumps cru vue Pumps for Clog-Proof 
Primary Sludge Pumping 


Precision Diffuser Tubes 


Chicago-Cyclotherm Sludge Heat 
Exchanger and Digester Heater 


Putting Ideas to Work 
FOOD MACHINERY AND CHEMICAL CORPORATION Distributors Located in Prine 
HYDRODYNAMICS DIVISION hd 
cipal Cities Throughout The 
CHICAGO PUMP United States and Foreign 


© 1960 cP apo -ee 622 DIVERSEY PARKWAY «+ CHICAGO 14, ILLINOIS Countries. 


$ 
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NEWS OF MEMBERS 


George T. Treadwell for the past 
15 years chief engineer for the Port of 
Seattle, Wash., has left to join the engi- 

neering and archi- 
tectural firm of Tip- 
petts - Abbett - Mc- 
Carthy - Stratton 
where he will serve 
as Pacific North- 
west manager, with 
headquarters in Se- 
attle. As chief engi- 
neer for the Port, 
he supervised the de- 
sign and construction of the Seattle- 
Tacoma International Airport, the 700- 
boat terminal for the commercial fishing 
fleet at Salmon Bay, the 1,600-boat 
Shilshole Bay Marina now under con- 
struction, and numerous other water- 
front projects. 


George A. Reznicek is resigning after 
26 vears as treasurer and chief engineer 
of the William L. Crow Construction 
Company of New York City to become 
superintendent of public works, planning 
ind industrial development for Morris 
County, New Jersey. During the 1951- 
1958 period Mr. Reznicek was on special 
assignments in connection with th 
firm’s overseas work 


R. M. Mains, one of the original three 
engineers on the U.S. Guided Missile 
Program, will work in applied mechan- 
ics on structural dynamics problems as 
the new structures engineer in the me- 
chanical engineering component of Gen- 
eral Electric, Schenectady, N. Y. Prior 
to joining GE at the Knolls Atomic 
Laboratory in 1955, Dr. Mains was proj- 
ect supervisor in the applied physics lab- 
oratory at John Hopkins University 
ind engineer of tests and assistant di- 
rector in the Fritz Engineering Lubora- 
tory at Lehigh University 


A. D. Griffin, recently retired as assist- 
ant district engineer and executive assist- 
int to the assistant California state hig!h- 
way engineer, terminating a career wit! 
the California Division of Highways 
that began in 1915. Combining the talents 
of engineer and journalist, Mr. Griffin 
through the years has written innumerabk 
irticles for trade and technical journals 
newspapers and pamphlets. His retire- 
ment will afford him time to continue his 
current researches into safe driving, plus 
do some free-iancing 


Emerson S.' Ellett, since 1949 in thy 
contracting business in Denver where hi 





SEEPAGE 
ELIMINATED— 


COMPLETELY 


Our Engineering Brochure details how 
cities, water districts, petro-chemical and pe- 
troleum industries have overcome seepage 
problems in drinking water reservoirs, gigan- 
tic salt water pits, and industrial waste ba- 
sins. Interestingly illustrated. No charge or 


obligation, of course. 


4 


CORPORATION 


WRITE FOR ENGINEERING BROCHURE! 


NATIONAL SALES OFFICES: MELROSE BLDG., 
HOUSTON 2, TEXAS * Capitol 4-2507 
FACTORY: SOUTH HOUSTON, TEXAS 


has specialized in heavy construction, 
pipeline work, canal construction, and 
highway work, has been appointed dep- 
uty manager of public works. In his new 
job he will supervise many phases of Den- 
ver's work program, including major ex- 
pansion of Stapleton Field 


Nikhileswar Sanyal, until recently 
deputy chief engineer of the Delhi Mu- 
nicipal Corporation of India, is now sen- 
ior civil engineer for public health at the 
Barauni Refinery Project at Bihar, India 


S. M. Lipton, Colonel, Corps of 
Engineers, has assumed new duties as 
deputy division en- 
gineer of the North 
Pacific Division at 
Portland, Ore. His 
most recent assign- 
ment was with the 
General Staff at the 
Defense Atomic 
Support Agency at 
Sandia Base, Albu- 
juerque, N. Mex 
where he was deputy chief of staff of 
engineering and supply at the Field 
Command Headquarters of the atom 
gence, 





ES 130 AF... 


ACCURACY + 2% 





IN SERVICE WORLD-WIDE 


SURVEY 
DEPTH RECORDER 


ACCURACY + 42 OF 1% 
ES 130 STANDARD .. 


BLUDWORTH MARINE’S 

famous all-purpose 

model, used world-wide 

by shipyards, salvage and dredging opera- 

tors, conservation and port authorities. Narrow Beam 
single transducer, 3 types . 
feet, 60/125 feet, 120/185 feet and 180/245 feet. Com- 
pletely portable, weighs less than 40 Ibs. Overall dimen- 
sions: 155%” x 1614,” x 83/4”. Operates on 6 or 12 volts 
D.C. or 115 volts A.C. Base price (ES 130) $1175. 


Write for brochure on Bludworth Marine electronic equipment, 
also name and address of dealer nearest you. All prices {.0.b. N. Y. 


KEARFOTT owision 
GENERAL PRECISION unc. 


LITTLE FALLS, NEW JERSEY 


USED BY U.S. ARMY ENGINEERS 
U.S. NAVY * COAST GUARD 


. . four scale ranges 0/65 
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TIDE GATES 


Figure B-175. Type M-R Gates designed 
especially for application to centrifugal 
pump discharge lines. A rubber seating 
ring is inserted in the seat to absorb the 
slap which occurs when pumps stop. A 
flexible bar connection is arranged be- 
tween the hinge links to provide a stop for 
the gate shutter to prevent the outer edge 
of the shutter from tipping downwardly 
when flow abruptly ceases. Smaller sizes 
of gate are provided with a bumper: ar- 
rangement to prevent the shutter being 
forced too widely open when flow starts. 


disk for Bulletin 734 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 











Planning to build a 
Sewage Disposal 
or Filtration Plant 
or Lift Station... 


other vital services depending on 
Uninterrupted Electrical Power? 


f plans mvst ne je assurance this service 
Katolight Power Plants take over instantly to 
won't be inoperative when normal power fails 
sssure you of depenasbie, ninterrupted use of 
vital electrical equipment 
Whether your requirements call for portable 
standby of continuous power, you'll know you're 
safe when you install a Katolight Power Plant 
Advanced features assure long life low cost, 
Jependable operation Katolight, e@ pioneer in 
electric power plants, is experience and equipped 

meet standard and special applications to 
750 KVA 
BE SURE OF CONTIVOUS OPERATION WITH 

EMERGENCY 
POWER PLANTS 


REQUIRE MENTS | 
KATOLIGHT corrorarion 


Box 891-20 Mankato, Minnesota 


CIVIL ENGINEERING + 


October 1960 


Kenneth B. Young, formerly chief of 


the planning section in the Water Re- 
sources Division of the U. 8. Geological 
Survey, Washington, D. C., has been ap- 
pointed to the Survey’s Branch of Sur- 
face Water, Madison, Wis., as district en- 
gineer. Mr. Young worked on water re- 
sources investigations in Maine for the 
Survey prior to transferring to its Wash- 
ington office about ten years ago. 


William H. Giles, a veteran’ of 46 years 
service with the Missouri Pacific Rail- 
road, retired recently as assistant chief 
engineer. In the 1950's Mr. Giles had ma- 
jor responsibility for the design and 
construction of the railroad’s $13,000,000 
freight car classification vard at Kansas 
City 


Frederick W. Crane has been elected 
president of the American Public Works 
Association. Currently general manager 
of the Buffalo (N. Y.) Sewer Authority, 
he has divided his time since 1923 be- 
tween the Sewer Authority and the 
Public Works Department, which he 
served from 1950 to 1953 as commission- 
er. Mr. Crane bolds many awards for his 
iccomplishments in advancing knowl- 
edge in the field of sewage and indus- 
trial wastes 


Douglas C. Atkins has joined = the 
engineering department of the Monsanto 
Chemical Company's Organic Chemicals 
Division in St. Louis. Mr. Atkins has 
been serving as a civil engineer with the 
Corps of Engineers at Fort Riley, Kans 


Martin H. Blote, retired recently as 
supervisor of irrigation and power for 
Region 2 of the US. Bureau of Reclama- 
tion after 16 years of service. Earlier he 
worked for the California State Depart- 
ment of Water Resources (then known 
as the State Engineer’s Office) for more 
than 20 years. During part of that pe- 
riod he participated in the original stud- 
ies that led to the construction of the 
Central Valley Project 


Norman C. Emerick announces the 
opening of a new office for his consulting 
civil and structural engineering practice 
at 1011 North Calvert Street, Baltimore, 
Md. Until recently he was bridge engi- 
neer with the Baltimore firm of Joseph 
K. Knoerle Associates, Inc. 


J. Morley English is the newly-ap- 
pointed vice chairman of the University of 
California of Los Angeles Department 

of Engineering in 
charge of the Insti- 
tute of Industrial 
Cooperation, which 
engi- 
neering research at 
the University. Dr 
English, who joined 
the UCLA faculty 
in 1952, was named 
Fulbright Professor 
at Roberts College, Turkey, in 1957 
Recently he designed the “Jetway” load- 
ing ramp, which is being installed in the 
major jet air terminals throughout the 


coordinates 


world, 
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Continued on page % 


1 KOH-I-NOOR 


PRECISION MATCHED 
INSTRUMENTS 


Koh-I-Noor offers draftsmen an important 
new dimension in a comprehensive line of 
instruments and accessories meticulously 
matched to provide new high levels of pro- 
fessional performance, efficiency and con- 


venience. 


No. 3065 


No. 3060 


NOW... 
TWO KOH-I-NOOR 


RAPIDOGRAPH 
TECHNICAL 
FOUNTAIN PENS 


in 7 “color-coded” preci- 
sion line widths: 00, 0, 1, 
2, 2%, 3, 4. Uses India (or 
regular) ink for ruling, let- 
tering, tracing or writing 
with equal facility 


MODEL NO. 3065: A new 
model with 7 interchange- 
able drawing point sections 
each color-coded to indicate 
a different line width. Best 
buy for the professional who 
requires frequent change of 
line widths. Each drawing 
point section complete with 
airtight refillable ink car- 
tridge. Interchange is ac- 
complished quickly, cleanly 
Comes in handy desk top 
container 


MODEL NO. 3060: The regu- 
lar Koh-1-Noor Rapidograph 
“Technical” Fountain Pen 
with self-contained auto- 
matic filling system, and 
pocket clip is a standard 
drafting room tool 


g 
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LD heavy cast iron drain- 

grates, averaging at best 
40% clear opening, often fail to 
carry off rain water fast enough 
during heavy downpours, result- 
ing in flooded highways—partic- 
ularly at underpasses. Also, 
cracked draingrates must be re- 
placed. 


With open steel mesh drain- 
grates, larger clear openings re- 
duce the likelihood of flooded 
highways considerably. 
Irving “‘Dryway”™ Draingrates are 
75% open for greater drainage 
and are made of steel bars on 
edge, not subject to cracking. 


Available in three basic designs: 

















5008 27th St., LONG ISLAND CITY 1, N. Y. 
1808 10th St., OAKLAND 23, CALIFORNIA 
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Frank M. Albrecht, Major General, 
and South Atlantic division engineer for 
the Corps of Engineers at Atlanta, since 

July 1957, has retired 
from the Army. At 
a review and recep- 
tion for him at Fort 
McPherson, he was 
awarded a second 
Oak Leaf Cluster to 
his Legion of Merit 
for outstanding serv- 
ice performed from 
1951 to 1960. Prior 
to his assignment at Atlanta, General 
Albrecht was engineer, U. S. Army, Eu- 
rope, at Heidelberg, Germany, and di- 
rector of plans and programs for logis- 
tics, on the Army General Staff, Wash- 
ington, D.C. 


F. C. Warrington, a 23-year employee 
of the Pittsburgh-Des Moines Steel Com- 
pany, was recently made manager of 
steel plate sales for the firm's Midwes 
Division. This division covers the mid- 
western states from North Dakota and 
Minnesota to Texas and Louisiana. 


William F. Rooney, for the past six 
years manager of the Northwestern re- 
gional office of Ebaseo Services Inc., at 
Portland, Ore., is moving to the firm's 
New York headquarters where he will 
be director of business development for 
the Management Consulting Division 
From 1950 to 1953 he served Ebasco as a 
sales and marketing consultant. 


Alfred B. Anderson has been appoint- 
ed to the New Jersey State Board of 
Professional Engineers and Land Survey- 
ors for a five-year term. A partner in 
Alfred B. Anderson Associates, Hanover, 
N. J., he is a specialist in water works, 
sewerage, sewage treatment and indus- 
trial waste treatment. 


Franklin T. Matthias, as the newly 
appointed manager of heavy construc- 
tion for Kaiser Engineers, has responsi- 
bility for all of the company’s heavy 
construction activities in the United 
States and Canada. Before joining 
Kaiser Engineers, Mr. Matthias was chief 
engineer and director of engineering and 
construction of the Aluminum Company 
of Canada, Ltd. One of his significant 
achievements was his work as officer-in- 
charge of construction and commanding 
officer of the Hanford Engineering 
Works for the Manhattan Engineer Dis- 
trict during World War II 


James E. Goddard is retiring after 32 
years’ active and reserve service in the 
Army. Colonel Goddard, as Commanding 
Officer of the 316th Logistical Command 
reserve unit for the past eight years, has 
had responsibility for the unit’s under- 
water charting and mapping. Colonel 
Goddard is chief of local flood relations 
for the Tennessee Valley Authority at 
Knoxville. 


Arsham Amirikian, special structures 
consultant to the Navy Bureau of Yards 
and Docks, has just returned from a Eu- 
ropean trip where, as a US. delegate, he 
attended two international meetings: 
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the Annual Assembly of the Interna- 
tional Institute of Welding in Liege, 
Belgium, and the Third International 
Congress of Precast Concrete Industry 
in Stockholm, Sweden. Before the meet- 
ings, he went to Austria and received the 
degree of Doctor of Technical Sciences 
from the Technical Institute (Technische 
Hochschule) of Vienna. 


Robert Lee Casten, who joined the 
Granco Steel Products Company last 
vear, has been promoted to district sales 
engineer in the company's San Francisco 
office. Earlier he was an engineer with 
the Laclede Steel Company 


C. O. Schofield, in recent years muni- 
cipal engineer for Princeton, N. J., and 
municipal engineer and director of public 
works for the Township of Bridgewater, 
it Somerville, N. J., on September 19 
became a staff-member of the Develop- 
ment Loan Fund. Although his head- 
quarters will be in the District of Co- 
lumbia, Mr. Schofield's new position will 
require frequent trips to foreign coun- 
tries, as the fund provides capital for the 
economic growth of less developed free 
ountries. Foreign travel, however, is old 
hat to Mr. Schofield who spent two 
vears, 1954-1956, with AESB (Architects 
Engineers, Spanish Bases) as project 
engineer for an air base in Spain and on 
other foreign work 

Raymond Lamoreaux, until recent- 
ly a Captain in the Navy Civil Engi- 
currently director of 
lesigns and inspection in the West Palm 
Beach (Fla.) city engineer's office. Even 
tually he will take over as city engines 
During 23 vears of service with the Navy 
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Captain Lamoreaux supervised the plan- 
ning, design, and construction for state- 
side and overseas facilities, including the 
Naval Air Missile Test Center at Point 
Mugu, Calif 


Noah E. Hull has been elected presi- 
dent of the National Society of Profes- 
sional Engineers. Currently, vice presi- 
lent and general manager of the Hughes 
Gun Company and assistant to the vice 
president, manufacturing, of the Hughes 
Tool Company, Mr. Hull in the past has 
held executive engineering positions w th 
the General Motors Corporation, the 
Firth Carpet Company, and the Na- 
tional Gypsum Company. Vice presi- 
dents elected for a second term are 
W. Earl Christian, chief engineer of 
the Hefler-Snyder Company, Plainfield, 
N. J., and Brandon H. Backlund, presi- 
dent and treasurer of B. H. Backlund & 
Associates, Inc., of Omaha, Nebr. John 
H. Stufflebean, chief engineer of Blanton 
& Cole, Tucson, Ariz., was elected vice 
president for a first term 


Edmund T. Roetman and Jack R. 
Davis, newly-appointed civil engineers 
in the southeastern regional office of 
the U. 8. Public Health Service, in addi- 
tion to providing engineering services to 
the Water Supply and Pollution Control 
Program for developing the water re- 
sources of the six southeastern states, 
will assist the U. 8. Study Commission in 
planning the development of the land 
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and water resources on eight southeast- 
ern river basins. Mr. Roetman for the 
past ten years has been with the Serv- 
ice’s regional offices in Chicago and Dal- 
las, while Mr. Davis, a recent graduate 
of Southern Methodist University, has 
been on the USPHS staff for five 
months. 


Raymond E. Hess, associate execu- 
tive secretary of the American Society 
for Testing Materials, was recently 
named acting executive secretary by the 
Board. Mr. Hess, who will continue his 
responsibilities as technical secretary and 
editor-in-chief, became associate execu- 
tive secretary in 1952, after 32 years’ 


service to ASTM 


William A. Milek, Jr., and Samuel H. 
Clark, of the American Institute of Steel 
Construction, Inc., have been named, 
respectively, research engineer on the 
echnical Research Program and aasist- 
int chief engineer (a new post). In the 
past Mr. Milek served the Institute as 
district engineer in Omaha, Nebr., while 
Mr. Clark held the same position in San 
Fran isco 


Lester D. Lee, president of Hitch- 
ock & Estabrook, Inc., Minneapolis, 
Minn, will also be available for consulting 
work at 46 Venetian Way, Miami, Fla., 
ind will divide his time between Min- 
nM ipolis ind Miami 


James W. Dunham, former division en- 
gineer of the Division of Small Craft 
Harbors for the State of California, isa 
new addition to the marine engineering 
tall | Moffatt « Nu hol Long Be ach 

t eer includes 24 

he Army Corps of 

ral years as an engi- 

neering consultant, two of which he 
spent im Karachi, Pakistan, where he 
falph M Parsons Com- 


pany and the International Cooperation 


worked with the 
Administration 


Benjamin I. Stegall, after more than 
30 vears’ service in highway engineering 
ind transportation, has retired as plan- 
ning ind research engineer in the South- 
eastern Office of the U. 8. Bureau of Pub- 
he Roads. Mr. Stegall, who has served 
the Bureau in various capacities, was ac- 

ve in providing data used in develop- 
ing the expressway system in Atlanta 


ind other southeastern cities 


Junius T. Moore has been elected to 
the 30-member board of trustees of 
Bethany College. A practicing structural 
engineer with offices in Charleston, W. 
Va Mr. Moore has been active in the 

rofessional and educational aspects of 
engineering since graduation from Vir- 
ginia Polytechnic Institute in 1917. He 
is president of two Charleston companies 

Fireproof Products and Industrial En- 


gineers 


Edward Wardell, in his new posi- 
tion as assistant to the director of the 
Operations Services Department of the 
Port of New York Authority, will co- 
ordinate departmental administrative 
functions, including the development of 
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plans for maintenance programs. Since 
joining the Port Authority in 1954 as a 
traffic engineer, Mr. Wardell has planned 
and designed motor vehicle routes to 
connect Port Authority facilities with 
access roads and highways. 


Helmer A. Holmstrom, as the new as- 
sistant division engineer of the Army’s 
South Pacific Engineer Division, will 
assist in the general management of the 
Division's $200,000,000 military and civil 
works construction programs in Arizona, 
California, Nevada, and Utah. Colonel 
Holmstrom goes to San Francisco from 
Fort Bragg, N. C., where he was assist- 
ant chief of staff, G-4, of the XVIII Air- 
borne Corps and Headquarters, Stra- 


tegic Army Corps 


Holbert W. Fear is retiring after more 
than 26 years service in the US. Geologi- 
cal Survey, the last 11 vears as assistant 
engineer in the Surface Water 
Water Resources Division 

However, he will con- 


district 
granch of the 
n Albany 
tinue his activities as technical adviser 
ind chairman ol the Subcommittee on 
Hydrologic Problems for the Temporary 
New York State Commission on Water 
Re sources PI] inning 


H. H. Roberts of Lakewood, Ohio, 
and M. H. Slocum of Alhambra, Calif. 
have formed the partnership of Slocum 
& Roberts ith offices in both cities. 
The firm will engage in heavy construc- 
tion project investigations, planning, es- 
timating and bi iding ind pl int lav- 

ind management 


William P. Jones, Jr., Colonel, Corps 
of Engineers, a recent graduate of the 
rmy War College, has been assigned as 
Headquarters, Fourth Army, 
Houston, Tex. Prior to enter- 
War College in 1959, Colonel 
engineer at Memphis 
Oo years He has been in 

f Engineers since 1937 


Edgar H. Hendler has left Louis Ber- 
ger and Associates, of Orange, N. J« 
where he was senior structural designer 
to become 1 structural engineer with 
the George M Ewing Company, 
Philadelphia architects and engineers 
He has also served with the American 
Bridge Division of the U. 8S. Steel Cor- 
poration at its York office and El- 
mira (N.Y lant 


Lester W. Bartsch, since 1931 asso- 

ciated with the U.S. Bureau of Reclama- 

tion, first in the chief 

engineer’s office in 

Denver. Colo.. and 

for the past nine 

years as assistant 

regional director at 

Billings, Mont., has 

joined the staff of 

the World Bank in 

Washington, D. C. 

As engineer in the 

Technical Operations Department of the 

World Bank, he will be concerned with 

its international activities in the public 
utilities field 





new CK" 
BRIDGE 
DECKING 

ENDs WEAVING 
OF CARS 


Modification of the original Irving 
Type V Decking has eliminated 
“weaving” on open mesh steel 
floors. The improvement is effected 
by a ¥\4” elevation difference of the 
crimped bars over the straight bars. 


“CK” Decking, 
successfully 
field-tested for 
4 years, has the 
same advantages 
of safety. 
strength, 
durability and 
self-maintenance 
as standard 

Type V Decking 


Write for 
Complete Information 
on New “CK” DECKING. 
* 


“A Fitting Grating 
for Every Purpose” 


IRVING SUBWAY GRATING CO., Inc. 
Originators of the Grating Industry 


Offices and Plants at 
5008 27th St., LONG ISLAND CITY 1, N. Y. 
1808 10th St., OAKLAND 23, CALIFORNIA 
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For bee corrosive drainage..... 
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Artist's drawing shows AssBestos 
BONDED in cross section 
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OLLAR FOR DOLLAR... 
OTHER PIPE YOU CAN BUY 


The Pipe is Armco Aspestos-BonpEep", a corrugated 
tal draing > with u * corrosion resistant 
nets Coninag? eS Win egies ConemeR meee ARMCO DRAINAGE & METAL PRODUCTS, INC. 
properties. Durable, inert asbestos fibers are imbedded Department 
in the zinc coating on the steel pipe while the zinc is 7400 Curtis Street, Middletown. Ohio 
still molten. Then a sealer-saturant is applied. The 
result is the most durable drainage structure known. C) Send catalog of Armco Sewer Structures (CMS-7458) 
Dollar for dollar, Armco ASBESTOS-BONDED will out- 
last . . . materially and structurally ... any other Send catalog of Armco Corrugated Metal Pipe (CMS-5858) 
pipe you can buy. Our customers have proved it! 
For complete data, including sizes, gages and shapes, Name 
use the handy coupon. Armco ASBESTOS-BONDED Pipe 
is one of a complete family of service-proved drainage 
products. Let us send you a copy of the latest catalog Address 
of Armco Sewer Structures or Armco Corrugated 
Metal Pipe (check one or both in coupon). Armco 7 Zone State 
Drainage & Metal Products, Inc., 7400 Curtis Street, 
Middletown, Ohio. 


Organization 


ARMCO DRAINAGE & METAL PRODUCTS 


Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division + Sheffield Division * The National 
Supply Company + The Armco International Corporation * Union Wire Rope Corporation 
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STEPHENS-ADAMSON 


rR 


\ 


ee) A's = y OR Tons of crushed stone and aggregates are carried fast, effi- 


ciently and at a lower cost per ton on STEPHENS-ADAMSON 
ia} an d | es grea ter Belt Conveyors. S-A quality engineered conveyor compo- 


nents increase materials handling efficiency while reducing 


itelatatene r= at lower equipment “down time” to a minimum. Long-lasting, low 


maintenance dependability is built into every S-A belt 
conveyor. Convey with S-A .. . the Equipment that's de- 
signed and built by the men who know conveying best 
. « « STEPHENS-ADAMSON. 


cost 


S-A ENGINEERED | 
PRODUCTS FOR 
BULK HANDLING 


S-A BELT CONVEYORS— S-A AMSCO FEEDERS— S-A TUNNEL GATES— 
REQUEST CATALOG DATA BULLETIN 255 REQUEST CATALOG DATA 


a. ENGINEERING DIVISION 


is. STEPHENS-ADAMSON MFG. CO. 


ERGUNEERED BULK MAMDLING STS TEM “ 
GENERAL OFFICE & MAIN PLANT, ©© RIDGEWAY AVENUE, AURORA, ILLINOIS 


WEHDWALE = PASSEMGER COmVETORS 


PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA ° CLARKSDALE, MISSISSIPPI 
BELLEVILLE, ONTARIO 
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You can span nearly 
everything 
at LESS COST with 


REINFORCED 
CONCRETE 


Spanning a river... a highway... 
a railroad...or other hazards? You 
can do it more economically with 
reinforced concrete. Only rein- 
forced concrete offers the cost- 
saving advantages of unlimited 
design and construction flexibility 
for terrain and usage . . . minimum 
construction time through ready 
availability of materials and labor 
... lowest structural maintenance. 
It’s more durable, too. Reinforced 
concrete combines reinforcing steel 
with concrete to provide the most 
rugged structure possible. 





Concrete Reinforcing Steel Institute 
38 South Dearborn Street 
Chicago 3, Illinois 


Arch bridge over north fork of Payette River, State Highway 15, Smiths Ferry, idaho 
Designers: Idaho Department of Highways, Boise, idaho 
Contractor: C. F. Dinsmore 


“T'' girder highway overpass, Interstate Highway 80, Low, Utch 
Designers & Engineers: Ken R. White Consulting Engineers, Denver, Colorado 
Contractor: M. Morrin & Son Co., Ogden, Uteh 











. 
**, 


Sob 
ar 


Box girder railroad overpass, interstate Highway 15, south of Las Vegas, Nevada 
Designers: State of Nevada Department of Highways, Carson City, Nevoda 
Contractors: Whiting Bros. Construction Co., Industrial Construction Co., 

and Generg! Contractors 
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MATHEWS 
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The most important single feature of any hydrant is de- 
pendability. It must be operable when needed, even though 
it has remained idle for years and the call to action 
comes during a -hard freeze. Install Mathews Flange 
Barrel Hydrants, and when emergency strikes, they will 
be ready to serve! These outstanding hydrants keep the 
neighborhood safe. 


DRY HEAD CONSTRUCTION 


Cast integral with the nozzle section, the stuffing box plate i 

keeps water and sediment away from the operating thread. 

No ice to jam the thread in freezing weather; no grit to 7 

wear Out the operating thread. i 
wo 
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AND THESE FEATURES, TOO: 

A swivel flange permits nozzles to be faced in any direction; flange 
barrel reduces accident costs because top cap and nozzle sections can 
usually be salvaged from broken hydrant ¢ Optional breakable flange 
and stem coupling snaps in traffic accident, permits immediate replace- 
ment without excavating @ Extension piece insertable between head and 
barrel or between barrel and elbow e Available with bell, mechanical 
joint or flange pipe connections; conventional or “O” ring packings 


Conform to latest AWWA specifications 


R.D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers also of Mathews Modernized Hydrants, R. D. Wood Hydrants, R. D. Wood Gate Valves, and “Sand Spun” Pipe (centrifugaily cast in sand molds) 
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On shoulder work... 


coid-applied 
gets the job done 


SHOULDER CONSTRUCTION Rte Go 


ABOVE: U.S. Route #25, Auglaize, “- MAINTENANCE 
County, Ohio: Bitumuls Penetration \or ss 
A | 


Macadam 3” Base Course with Seal 
Coat provides heavy duty pavement to 
accommodate traffic on newly con- 
structed section of Interstate Highway 


= a - 


SHOULDER MAINTENANCE 
RIGHT: Ohio Turnpike, Eastern End, 
Western Division: applied over an exist- 
ing macadam base, Bitumuls Single 
Surface Treatment gives a tight seal; 
excellent cover-retention for improved 
resistance to traffic. 


Local specifications may vary from county to 
county, or state to state; but no matter how you designate shoulder work, the 


inherent economy of Bitumuls emulsified asphalt will result in important savings. 


Applied cold — and compatible with all aggregates, damp or dry — Bitumuls 


saves time, reduces the equipment requirements for shoulder work. 


Call our nearest office for complete information on 
all types of shoulder construction and maintenance. 


Lng American Bitumuls & Asphalt Company 


320 MARKET, SAN FRANCISCO 20, CALIF Atlanta 8,Ga Portiand 8, Ore 
Perth Amboy, N. J Mobile, Ala Oakland 1, Calif 
Baltimore 3, Md St. Louis 17, Mo inglewood, Calif. 
Cincinnati 38, Ohio Tucson, Ariz. San Juan 23, P.R. 


BITUMULS & Emulsified Asphalts * CHEVRON © Paving Asphaits « LAYKOLD & Asphalt Specialties © PETROLASTIC © Industrial Asphaits 
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PIPE THAT 
DOESNT GET 
COLD FEET 
IN WET 
TRENCHES 


This cast iron pipe was installed to carry 
water to an important industrial site in 
Indiana. 


At the time of installation, weather 
conditions were severe; the trenches 
were wet and muddy. 


Still, the cast iron pipe was easily and 
speedily assembled, enabling the con- 
tractor to complete the job well ahead 
of the deadline. 


Cast iron pipe does not get cold feet 
over rugged soil conditions. Its rugged 
design, corrosion-resistant qualities, and 
bottle-tight joints will withstand the most 
severe conditions. 


Modern, cement-lined cast iron pipe 
will deliver a continued full flow of water 
for at least a century ...and rarely re- 
quires repairs or replacement. 


CAST IRON PIPE RESEARCH ASSOCIATION, 
Thos. F. Wolfe, Managing Director, 
3440 Prudential Piaza, Chicago 1, Illinois 





@ CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 
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NEW FROM OZALID 














Greater contrast, greater clarity with Ozafax and Ozalid materials for drafting room or office 


New Ozafax semi-dry papers and developers 
now bring Ozalid quality to every Diazo Copy Machine 





From Ozalid—the nation’s leader in dry diazo materials for more than a 
quarter of a century—comes Ozafax, the newest line of top quality semi- SEND TODAY FOR FURTHER INFORMATION 
dry copy materials. Regardless of the make machine you own, you can Ozalid, Dept. Q@Q-10, Johnson City, N.Y. 
now look to Ozalid as a new source of supply for all your diazo copying Sei akin 

needs, and look to Ozafax for... 


Please send information explaining the 
Better Contrast! A new, advanced diazo coating formulation fastens a new Ozafax semi-dry diazo materials. 
sharp black image against a clean white background. On the shelf or Please have representative call 

after processing, the bright white appearance of Ozafax papers lasts. 


Broader Line of Colors! Ozafax papers are available in 6 appealing colors 
for more flexible coding. No wider variety of tinted stocks anywhere. 
From every angle—speed, quality or simplified ordering and inventory 
—Ozafax improves your reproduction operation. Call your local Ozalid 
representative or mail coupon today. 


Coury materials from Cozy 


A Division of General Aniline & Film Corp. 
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Contractor: Dravo of 
Canada, Ltd., Toronto. 
Engineers: James MacLaren 
& Associates, Toronto. 
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It’s king-size for Canada, but common- 
place in the United States—this 16-foot 
section of 10-foot diameter precast con- 
crete pipe. 

Joined by “Pressure Proven’ rubber 
and steel AMSEAL Joints to provide a 
positive, water-tight seal against infiltra- 
tion or leakage, over 2000 feet of the 120” 
pipe is used in the Toronto subacqueous 
outfall sewer. Other sections include lengths 


A: 


of 108”, 96’, 84”, 72” and 54” diameter pipe. 

American-Marietta’s up-to-date facili- 
ties, strategically located throughout the 
country, assure prompt and regular de- 
liveries. Long lengths speed installation, 
too, by reducing handling and joint making. 

Write today for descriptive literature. 
Let us know if our technical staff may 
be of service in helping to solve your pipe 
problems. 


AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 
GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 


101 EAST ONTARIO STREET, CHICAGO Ni, ILLINOIS, PHONE: WHITEHALL 4-5600 
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DRAWING BOARD NEWS 


Published by Chart-Pak, Inc., originator 
of the Tape Method of drafting 


> oo OO «OF 


DO 
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CHART-PAK PRESSURE-SENSITIVE $ 
TAPES TAKE THE PRESSURE OFF 


MAP MAKERS 


fe 
OE acti 


You don’t draw streets, railroad tracks, 
water mains. You tape ’em on, eliminate 


hours of drudgery. 


Chart-Pak is a revolutionary new drafting method 


production of maps and 


and ink-in many of the 
symbols in a drawing. 


work, Chart-Pak gives 
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New Drafting 


Film won't stretch, 
shrink, pucker 


Expert draftsmen, map makers 
and blueprinters say Chart-Pak’s 


Film is the most satisfac- 
tery medium available. It 
is made of DuPont 
Cronar®, for exceptional 
resistance to heat, crack- 


ing, tearing or soiling. It 
is finished with a mechan- 
ically-produced matte-sur- 
face, on one or both sides 
— that takes pen and pen- 
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\ new FUTURA Drafting 
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q cil beautifully — reduces 
@ smudging or feathering. 
v 


*AAAAAAAAAAAA 


using pressure-sensitive materials to simplify the 


drawings for public works, 


city planning and construction. 
With Chart-Pak, you no longer have to draw 


lines, shapes, patterns and 
You get them pre-printed 


on precision-slit Chart-Pak tapes and sheets, and 
just press them down! You even draw curved lines, 
as thin as %,”, with Chart-Pak “Tape Pens.” 

By reducing tedious, repetitive pen and pencil 


the map maker or engineer 


more time for planning and thinking! 


x emma 


i 
i CHART-PAK develops 


new glare-proof tapes 


Now, for the first time—you can 
get matte-surface acetate-fibre 
—— that won't “talk back” to 

a camera with highlights or glare. 
These ingenious Chart-Pak tapes 
provide: a non-reflective surface, 
without excess thickness. 

You have a thin, one-piece tape 
that won't reflect, cast shadows, 
separate, shrink, yellow or peel 
—in many colors and widths. Use 
Chart-Pak matte-surface capes, 


HEADED 


or 
BENT ? 


Which Concrete Anchor For Your 
Next Job? 


NELSON HEADED CONCRETE 
ANCHORS provide up to 40% 
greater holding-power over larger, 
more costly bent anchors. 

And only NELSON ANCHORS pro- 
vide these additional advantages: 


® Known values for your specifi- 
Cations. 

e Ease of detailing. 

e Greatest holding power—area- 
for-area. 

e Reduced handling costs on the 
job. 

e Split-second end-welding to 
eliminate distortion. 

© Stronger, more positive welds. 

e Anchors made of certified steel. 

e A superior quality job... at no 
increase in cost. 


. NELSON HEADED 
CONCRETE ANCHORS 


Your local NELSON field man is 
standing by to back up these 
claims with verified test results 
-..and answer your questions. 
Call him today... or write for Ap- 
plication Folder 415. Nelson Stud 


specify.. 


eeee 
oe* ®eo, Welding, Division of GREGORY 


INDUSTRIES, INC., Department 11, 
Lorain, Ohio. 


° wherever glare is a p 
+ ere . 
- i 


4 “~~ 
y 10 help yo a. oooW 
wt ~ 9 drudgery ~ 
gt of map making 





For ae information on this new, 
easier map-making method, write for free 
folder—“Visualization Made Easier.” 


WRITE WITH AN ORDINARY PEN OR PENCIL TO. 


ct NELSON STUD WELDING 
CHART-PAK, we. 


DIVISION OF GREGORY INDUSTRIES, INC. Y) 
A Manvtacturers of... 


NELSON STUD WELDING PRODUCTS * NELSON BULLDOG CONCRETE 
FASTENING PRODUCTS * NELSON POWDER-ACTUATED FASTENING TOOLS 
221 RIVER ROAD, LEEDS, MASS. 
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> p» Happy Birthday to us. . .. To celebrate Civil Engi- 
wee iiuy thirtieth anniversary, this issue features urban 
renewal, most recent and, possibly, most vital of the 
many phases of the postwar building boom. North and 
South, East and West, the face of America is changing. 
Representative renewal programs in different parts of the 
country are described in this issue. 


Conventions, then and now. . . . Mint copies of the first 
issue of Civil bee PARE made their appearance at the 
Society's Fall Meeting held in St. Louis in October 1930. 
The meeting theme was "the interrelationship between the 
city and its environs" and the "problems arising out 

of this relationship." ... At this year's Annual 
Convention, which will be in session in Boston about the 
time this issue reaches readers (October 10-14), a major 
theme is again cities — urban renewal. 


Engineers united. . .. Thirty years ago the Board of 
Direction tabled a proposal to aid in forming a "World 
Engineering Federation," which had been presented to it 
by the World Engineering Congress. . . . Today the Society 
hopes and works for international understanding through 
the fellowship of engineers and scientists. One of many 
cases in point is ASCE cooperation in the Conference 

of Engineering Societies of Western Europe and the United 
States — ‘for the past two years ASCE has held the secre- 
tariat of the ‘group Important decisions coming out of 
the recent EUSEC meeting in Brussels are reported on 

page 98. 


Kudos to the Tennessee Valley Section, which finished 
first in percentage of individual contributions in the 
fund-raising campaign for the United Engineering Center — 
an impressive 92 percent. . . . Local Section statistics 
for the campaign are tabulated in the "ASCE News" section. 


What are the outstanding civil engineering achievements 
in the geographic area of your Section? Your Directors 
will appreciate recommendations that they can consider 
in assembling nominations for the 1960 Civil Engineering 
Achievement Award. The St. Lawrence Project won the 
award last year. 


On professionalism. . . . This time "The Younger Viewpoint" 
deals with the ever—timely subject of professionalism. 
Readers not so young will be interested, too. 


The Kansas City Section sponsors a big conference each 
November. This year the feature is Power; the place, the 
Continental Hotel; the dates, November 10 and 11. More on 
this important conference on page 98. 
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Unretouched photo of concrete barrier taken 
last spring following a severe winter. 


White concrete 
center barriers: 
new Safety for 
existing roads 


This concrete center barrier on Route U.S. 46, 
New Jersey, has been successful in preventing 
head-on collisions on this heavily traveled ap- 
proach to the George Washington Bridge. Cast in 
place with ATLAS WHITE portland cement, the 
barrier is 32 inches high, 24 inches wide at the 
base, with sloping sides. This design minimizes 
the possibility of vehicles mounting the barrier 
and helps shield oncoming headlights. This con- 
struction has become an important feature in 
New Jersey's program to build safety into existing 
highways where the installation of center islands 
is impractical. 

ATLAS WHITE air-entraining portland cement 
was specified for the concrete in this installation 
because its uniform whiteness provided contrast 
between barrier and the darker pavement. And 
at night, this contrast is even more apparent. In 
addition, the air-entraining property of this ce- 
ment also provides a more durable concrete 
that resists the destructive effects of freez- 
ing-thawing weather and the application of de- 
icing salts. For more information on white 
portiand cement, write Universal Atlas, 100 Park 
Avenue, New York 17, New York. 

OFFICES: Albany + Birmingham + Boston + Chicago + Dayton + Kansas 


City + Milwaukee + Minneapolis + New York «+ Philadelphia - 
Pittsburgh + St. Louis « Waco 


ce-69 US * “Atle ang 


Universal Atias Cement 
Division of 
United States Steel 
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A new higher yield point structural carbon steel promises 
significant savings for the heavy construction field? Aver- 
age savings will be from 4 to 6 percent, according to the 
US. Steel Corporation. The new steel conforms to Speci- 
fication A36-60T for rolled structural steel recently ap- 
proved by the American Society for Testing Materials 
(June issue of Civic ENGINgERING, page 116). 


Canada set a new record for hydroelectric installations 
in 1959? With the installation of 2,508,800 hp, it broke 
its own record set the year before for new capacity 
brought into operation. About 1,700,000 hp will be in- 
stalled in 1960, and an additional 2,300,000 hp is either 
under construction or planned. Canada’s total installed 
capacity of 24,888,426 hp is less than one-third of its 
feasible hydroelectric potential. 


Air travel in the U.S. is running well over 2 billion pas- 
senger miles a month? In August 1959 it peaked at 2.75 
billion. In the summer of 1915, Orville Wright modestly 
said of his invention: “There is no reason why it should 
not take the place of special trains when there is urgent 
need of great speed.” Thanks for this to the September 
issue of “Science and Appliance,” issued by the Ohio 
State University Research Foundation 


The U.S. will have the word's most powerful magnet? 
It will become part of a new research laboratory to be 
built at Massachusetts Institute of Technology under 
a contract with the US. Air Force. In this laboratory, 
to be built in 1961 as a national research center, materials 
will be subjected to continuous magnetic fields having 
an intensity two and a half times that currently available 
The magnets will be located in eight test cells. The Bos- 
ton firm of Jackson & Moreland are the engineers 


Extensive new highways will be built to accommodate 
World’s Fair visitors? Plans are being made for five high- 
way projects as a convenience to the 40,000,000 persons 
expected to visit the New York World’s Fair in 1964. 
The program will cost an estimated $94,000,000. 
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France has a solar-heated hotel? Scientists at the Mount 
Louis Solar Energy Laboratory in the Pyrenees have 
installed their solar-energy heating system in a large 
hotel in Perpignan, where it provides 80 percent of all 
the hot water needed for radiators, water taps, and other 
purposes. The installation consists of twenty-five special, 
2l-sq ft mirrors, inclined at 45-deg angles and facing 
south, which have been placed on the roof terraces of the 
hotel. The mirrors absorb infrared rays from the sun by 
means of specially treated sheets of metal, and heat more 
than a thousand gallons of water to a very high tem- 
perature. After the water has been brought to a boil on 
the roof, it is piped to two large basement storage tanks 
where a 140-deg F temperature is maintained. Regular 
circuits then distribute the hot water to every part of the 
hotel. 


California has three out of five of the nation’s large 
population centers? They are the Los Angeles-Long 
Beach metropolitan area, which now is second only to 
the New York-New Jersey metropolitan area in number 
of dwelling units. Chicago is in third place, with the 
San Diego metropolitan area fourth, followed by the San 
Francisco-Oakland area. In the past six-year period, 
548,700 dwelling units were built in the Los Angeles area, 
compared with 525,800 in the New York area. 


One-quarter of the world’s hospital beds are occupied by 
people ill because of poor water? This sorry situation— 
reported in Purdue University’s “Sanitary Engineering 
News”—highlights the importance of the National Water 
Pollution Conference, set for Washington, December 
12-14. The conference is especially concerned with the 
long-range effects on human health of the wide range 
of detergents and chemical contaminants that pose new 
and difficult problems for the sanitary engineer. 


U.S. industry lags in training offers for foreign students 
in an exchange program? Because of a lack of response 
for the reciprocal program, only 53 percent of US. student 
applicants (a total of 98) were able to go abroad for 
training in foreign countries last year. Some countries 
with considerably less resources than the US. place over 
1,000 engineering and science students each year. Leaders 
in the program are West Germany and England. The 
US. program is administered by the U.S. Committee of 
the International Association for the Exchange of Stu- 
dents for Technical Experience which is under EJC spon- 
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...when you connect bearing joints with 
new design RBzW High Strength Bolts 


Majority of structural steel joints are bearing- 
type joints. This is precisely the type that can 
now be connected faster, at less cost, and with 
full design strength by taking advantage of the 
new large head RB&W High Strength Bolts. 
Their shorter thread length assures that the 
shear plane of the joint will not pass through a 
threaded section (see sketch). Full shear strength 
of the bolt is now realized. 
A Two bolts can do the work 
» } of three regular bolts... 
“——~__ or replace three rivets. 
In addition, the new larger head enables bolt 
to be torqued up to full recommended tension 
without any crushing of the bearing surface. Use 
one washer only—under the bolt head or nut, 
whichever is rotated during the wrenching. 
This exciting new fastening improvement has 
been thoroughly tested under the auspices of the 
Research Council on Riveted and Bolted Struc- 


tural Joints and is now approved by both the 
Council and the AISC. 

As a leader in pressing for this now recognized 
improvement, RB&W is producing a full range of 
bolt sizes, all conforming to ASTM A 325 speci- 
fication, all with certified quality. Start imme- 
diately to profit from the engineering, shop 
fabrication and field erection advantages afforded 
by RB&aW High Strength Bolts. Send for details. 


‘4 


R Bw 


116th year 


Plants at: Port Chester, N.Y.; Coraopolis, Pa.; Rock Falls, fil.; 
Los Angeles, Calif. Additional sales offices at: Ardmore (Philc.), 
Pa.; Pittsburgh; Detroit; Chicago; Dallas; San Francisco. Sales 
agents at: Cleveland; Milwaukee; New Orleans; Denver; Fargo. 


LARGEST INDEPENDENT PRODUCER OF HIGH STRENGTH BOLTS FOR CONSTRUCTION 
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Public housing and slum clearance, sponsored 
and partly financed by the U. S. Government, 
are developments of the past thirty years. 
Here, Mr. Dickman, a member of the Urban 
Renewal Committee of ASCE’s City Planning 
Division, reviews the history of urban renewal 
by tracing federal legislation on housing, 


CIVIL 
ENGINEERING 


Urban renewal and 
federal legislation 


R. L. DICKMAN, M. ASCE, Director of Planning ind Urban Renewal 


Vogt, Ivers, Seaman & Associates, Cincinnati, Ohio 


Urban renewal is perhaps one of the 
most publicized and least understood 
programs in this country today. To pro- 
vide an adequate understanding of the 
program and to develop the full mean- 
ing of the term “urban renewal,” it is 
necessary to review the activities of the 
Federal Government in the housing 
field. 

When this country was young, one 
of the most respected rights was that 
of the landowner to use his property 
is he desired. This attitude, plus the 
feeling that personal initiative should 
not be restrained, was responsible for 
the lack of any significant control or 
guidance in the use and development of 
land, including housing development. 
During the crucial years when the 
foundations of American communities 
were being laid, this philosophy pre- 
vailed 

Until 1930 the housing activity of 
the Federal Government was restricted 
to routine reports, investigation of 
standards, and research to supply in- 
formation to private enterprise. Dur- 
ing World War I some government 
housing projects were built, but these 
were soon liquidated and the houses 
sold to private enterprise. It was not 
until the chaotic depression of 1929- 
1933 that the Federal Government en- 
tered the field of housing extensively. 
At first the legislation consisted of em- 
ergency measures, but these eventu- 
ally formed the basis for the future 
housing policy of the Federal Govern- 
ment. 

Through the years 1929-1933, the 
greatest volume of urban foreclosures 
in the history of the country took 
place. In an attempt to stem this tide, 
Congress, in July 1932, authorized the 
formation of the Federal Home Loan 
Bank, on recommendation of the Con- 
ference of Home Builders and Home 
Owners. The bank proved inadequate, 
and in 1933 the Home Owners Loan 
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Corporation was authorized by Con- 
gress under the direction of the Federal 
Home Loan Bank Board. By making 
direct loans to stop foreclosures, the 
HOLC helped to promote recovery. 


Depression legislation 


During depression years, other legis- 
lation in the field of housing was en- 
acted by Congress to promote recov- 
ery. The Reconstruction Finance Cor- 
poration Mortgage Company was au- 
thorized to refinance mortgages on 
apartment buildings, hotels and other 
business properties not provided for by 
the Home Owners Loan Corporation. 
To aid farmers, the Federal Farm Mort- 
gage Corporation was established. The 
Emergency Relief Construction Act au- 
thorized RFC loans to state-regulated, 
limited-dividend corporations. This was 
the first act to offer direct federal aid 
in the construction of housing. 

The National Industrial Recovery 
Act transferred the housing power of 
the RFC to the Housing Division of 
the Public Works Administration. This 
act provided for the “construction, re- 
construction, *lteration or repair under 
public regulation or control of low-rent 
housing and slum clearance projects.” 
Thus, with the National Industrial Re- 
covery Act of 1933, was born the policy 
of publie housing. 

The National Housing Act of 1934 
authorized the establishment of the 
Federal Housing Administration. Dur- 
ing the 1930’s the FHA and the Federal 
Home Loan Bank System represented 
the principal housing finance agencies 
of the government. However, the two 
systems resulted in two policies, and in 
1939 the Reorganization Act brought 
them together. But still there was no 
basic reorganization. Meanwhile, in 
1937, the United States Housing Au- 
thority was established to replace the 
Housing Division of the PWA to pro- 


vide for lower income urban families. 

By the beginning of World War II, 
federal housing policy had come a long 
way as a result of the emergency action 
taken by the government in the hous- 
ing field to help prevent recurrence of 
a financial catastrophe. However, the 
activities of the government were not 
guided by one housing agency or sys- 
tem, but by several. For this reason, 
the President, in 1942, under his war- 
time powers, consolidated all housing 
agencies under the new National Hous- 
ing Agency. In the new organization 
three constituent units were estab- 
lished—the Federal Housing Adminis- 
tration, the Federal Home Loan Bank 
Administration, and the Federal Public 
Housing Authority. 


The problem of blight 


Up to this time government housing 
policy had been based on emergency 
measures. At times the measures were 
incomplete, chiefly because the housing 
problem was looked on as a means of 
solving broader economic or social prob- 
iems, rather than the basic problems of 
housing. However, under the wartime 
program the basic problems were at 
least faced. The effect of migrating de- 
fense workers during the war, the lack 
of housing production by private enter- 
prise, the expected housing shortage 
for returning veterans, and the continu- 
ing spread of blight in American cities 
pointed to the need for a comprehen- 
sive approach to the basic housing prob- 
lem. Since urban renewal is primarily 
concerned with blight, further discus- 
sion here will be limited to that phase 
of federal policy and legislation. 

Blight has been a major problem in 
most American cities since the turn of 
the century. As has been mentioned, 
the first attempt in the form of federal 
aid to assist cities in meeting the prob- 
lem was the Public Housing Program. 
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The low-rental public housing program 
was initiated to improve the .i#étable 
living conditions of families in hope- 
lessly blighted areas and to replace 
these areas with decent, safe and sani- 
tary accommodations at rents the fam- 
ilies displaced could afford. 

The prime motivation for this hous- 
ing was sociological and at times it was 
carried out at the expense of principles 
of good economic and physical plan- 
ning. Some projects were put on land 
that could have been used for a higher 
and better use. Density was established 
by the “equivalent replacement” for- 
mula, that is, one new dwelling unit for 
each unit demolished. 

{ substantial number of hopelessly 
blighted dwelling units were eliminated 
as a result of the program. However, it 
soon became evident that the program 
was not the total answer to the prob- 
lem of blight. Blighted areas in Amer- 
ican cities were too extensive to be com- 
pletely rebuilt with public housing, 
and the volume of low-rental housing 
under such a program would grossly ex- 
ceed total requirements. It was recog- 
nized that some public housing was 
necessary, but that a new approach 
was needed if any substantial gains 
were to be made in the control of 
blight. 


Highest economic use 


Such enlargement of the program 
was provided by the Housipg-Act of 
1949, generally referred to as the Slum 
Clearance and Redevelopment Act. Its 
provisions generally maintained the so- 


ciological motivation of the Public 
Housing Program but placed more 
emphasis on economic and physical 
planning. Whereas the primary pur- 
poses of the Public Housing Program 
were to eliminate blighted residential 
areas and to provide decent low-rent 
housing, the criteria for federal finan- 
cial aid under the 1949 act was to elim- 
inate blighted residential areas or to 
provide decent housing 

In other words, if a city applied for 
federal funds under the act to clear a 
blighted, predominately residential 
area, the reuse of the cleared land had 
to be the highest and best use as deter- 
mined by sound principles of economic 
and physical planning. Furthermore, 
areas not required for public facilities 
had to be developed by private enter- 
prise. In cases of non-residential blight, 
federal aid was available for clearance, 
provided that sound economic and 
physical planning principles indicated 
the best reuse to be residential. 

The financial-aid formula in the act 
provided federal funds for grants to 
local public agencies for two-thirds of 
the net cost of a project. The net cost 
s the difference between the gross cost 
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and the proceeds realized from the 
sale of cleared land to private develop- 
ers. Federal loans were also authorized 
for interim financing. 

For the administration of the rede- 
velopment and other housing programs, 
the 1949 Act established a central hous- 
ing agency, the Housing and Home Fi- 
nance Agency. This act was heralded 
as salvation for cities choked with ever 
spreading blight. Cities across the coun- 
try submitted applications for aid, and 
all were hopeful that the end of slums 
was in sight. However, these hopes 
were soon dimmed by an array of ob- 
stacles. Such problems as the need for 
state and local legislation, litigation to 
establish constitutionality, irate prop- 
erty owners, general public misunder- 
standing, and federal procedural re- 
quirements, all delayed any significant 
accomplishments for several years after 
the enactment of the legislation. 

When the stage of actual demolition 
was reached, it became possible to eval- 
uate the time element involved in slum 
clearance under the new legislation. It 
became increasingly obvious that slums 
were spreading at a faster pace than 
they were being cleared away. 

Such was the conclusion reached by 
the President’s Advisory Committee on 
Government Housing Policies and Pro- 
grams in 1953. The Committee had 
been appointed by the President to ree- 
ommend ways and means to combat 
the increasing threat of urban blight, 
increasing in spite of the Slum Clear- 
ince and Redevelopment Program. 

The recommendations of the com- 
mittee were basically threefold: 

1. To continue federal aid for slum 
clearance and redevelopment 

2. To supplement the clearance pro- 
gram with aid for neighborhood im- 
provement by rehabilitation and con- 
servation of older areas. 

53. To require localities to demon- 
strate their intent to attack the prob- 
lem of urban blight on a comprehen- 
sive basis. 

These recommendations provided the 
framework for a total approach to the 
proble ms of urban blight. With provi- 
sions for slum prevention as well as 
slum clearance, and a requisite for local 
initiative, the concept of “urban re- 
newal” was born 

The President subsequently _ re- 
quested legislation from Congress to 
implement the recommendations of the 
committee. Congress responded with 
the Housing Act of 1954. With the pas- 
sage of this Act, federal financial aid 
was made available for neighborhood 
improvement as well as for slum clear- 
ance. The formula for such aid re- 
mained generally the same as in the 
1949 Act, a federal grant for two-thirds 
of the net cost involved. 
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The 1954 Housing Act also imple- 
mented the recommendation concern- 
ing local initiative. To assure such ini- 
tiative, a locality, to be eligible for fed- 
eral aid, must first demonstrate it has‘ 
a “workable program” for the elimina- 
tion and prevention of blight. To dem 
onstrate this, the locality must commit 
itself to the following basic objectives 

1. Adequate codes and ordinances for 
housing occupancy and building con 
struction 

2. A comprehensive planning pro 
gram. 

3. Neighborhood analysis to identify 
problems of blight. 

4. Adequate administrative organi- 
zation 
5. Adequate financing for a total 
program. 

6. A policy to assure relocation of 
displaced families to decent, safe and 
sanitary housing 

7. Maximum citizen participation in 
the total program. 

Although the workable program con 
cept is a prerequisite for federal finan- 
cial aid in urban renewal, it is, more 
importantly, the logical first step a 
community should take for a successful 
program of blight elimination and pre 
vention 


Concept now stable 


1954, numerous amendments 
e been made to urban renewal leg- 
ition but there has been no change 

in the basic philosophy as contained in 

the recommendations of the Advisory 

What changes have been 

made are directed at specific problems 

such as relocation of families, financing, 
elimination 


since 


( ommittee 


procedural 
of commercial blight, and so on. The 
program is administered by the Urban 
Renewal Administration of the Hous- 
ing and Home Finance Agency, created 
in the Housing Act of 1949. There are 
offices throughout the 
country to aid communities in initiat- 
ing an “urban renewal program.” 

Activities of the Federal Government 
in the field of housing began with the 
emergency measures of the depression 
years and have evolved to the total ap- 
proach to the housing problem through 
urban renewal. At this time it is esti- 
mated that there are 797 projects in 
156 communities using federal aid, of 
which over half are in the execution 
stage or completed 

The evolution of the renewal concept 
demonstrates the national implications 
of bad housing. “A decent home and 
suitable living environment for every 
American family” is the basic goal 
Once this goal is reached, one of the 
first requirements for a healthy and 
stable national economy will have been 
ittained 


requirements, 


six regional 
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Oak Street Connector 
links downtown New Hav- 
en with the Connecticut 
Turnpike and will provide 
access to the central busi- 
ness district for 65,000 ve- 
hicles daily. Jointly financ- 
ed by the state and the 
Federal Government, this 
$15 - million expressway 
link replaces a former 
slum area. This express- 
way is typical of the vital 
part that highways play 
in urban renewal. 


Trafic and ‘Transportation 


in URBAN RENEWAL 


WILBUR S. SMITH, F. ASCE, Wilbur Smith and Associctes, New Haven, Conn. 


Pesent emphasis on the Space Age 


ind the possibilities for exploration it 
holds for earthbound man have caught 
the imagination of all. Yet a space 
project that all too often is dismissed 
vith a shrug of the shoulders is right 
here in our own backvard—the down- 
town space problem. This problem 
takes shape in the form of congested 
streets, poor access, shortage of park- 
ing facilities, crowded slum areas, and 
lack of sufficient space for expansion of 
commercial, residential, and civic fa- 
cilities 

Faced with an unfavorable competi- 
tive situation and a decaying economy, 
more than 80 cities are currently en- 
gaged in some form of revitalization of 
their downtown areas. Others must take 
similar steps if they are to remain good 
places for working and living while 
maintaining their competitive posi- 
tion. The city fathers propose to re- 
construct the outmoded areas through 
urban renewal, which has been defined 
is “the total of all the public and pri- 
vate actions which must be taken to 
provide for the continuous sound main- 
tenance and development of the urban 
rea “ 


Opportunities for traffic improvement 


Although urban renewal offers a 
potential solution to the more serious 
problems facing deteriorating cen- 
tral business districts, it cannot suc- 
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ceed unless renewal plans are coordi- 
nated with traffic and transportation 
planning. The establishment of greater 
traffic generators without proper facil- 
ities to accommodate the extra load 
only creates additional problems. The 
resulting congestion might well nullify 
other attractive features of the rede- 
veloped area. By the same token, accel- 
erated programs, street 
improvements, and even mass transpor- 
tation plans will fall short of their ob- 
jectives and possibly have negative ef- 
fects on the future of metropolitan areas 
if not made a part of urban renewal 
plans. 

The transportation aspects of a re- 
newal project must provide for the 
fullest capacity and highest rate of 
movement possible on fixed street 
widths, with controlled intersections. 
The traffic performance on_ streets 
within a renewal project should consid- 
erably exceed that of older streets in 
adjacent areas. The efficiency of new 
streets can thus serve as a standard, 
encouraging improvements on inade- 
quate existing streets. Adjacent areas 
must be studied intensively to be sure 
that adequate avenues of ingress and 
egress can be developed and _inte- 
grated with projected major improve- 
ments. These avenues should include 
all forms of transportation—rail, rub- 
ber transit and private car. 

While the best solution for transpor- 


expressw i\ 


tation problems will vary from one 
community to another, it is a general 
thesis that a “functional segregation” 
of traffic is desirable. For example, it 
should not be necessary for traffic de- 
siring to enter the central business 
district to intermingle within the dis- 
trict with traffic that only wants to go 
through. 

Wherever it is possible, the move- 
ments of vehicles and _ pedestrians 
should be segregated. In many urban 
renewal projects, it will be entirely 
feasible to physically segregate most 
types of commercial and other traffic. 
Transit also operates most effectively 
when physically separated from other 
forms of traffic, either in special street 
lanes or on its own right-of-way. 

The various patterns that have been 
conceived for downtown renewal proj- 
ects all offer effective means of traffic 
handling, including terminal facilities. 


Examples described 


In New Haven, Conn., a plan is being 
developed that will basically separate 
much of the pedestrian traffic by placing 
it on an elevated mall. The entire project 
is tied to a major expressway connector 
4 large part of the project will be served 
by an underground roadway that will 
bring commercial vehicles into the area 
without conflicts with other traffic. Park- 
ing facilities will be strategically located 
to intercept movements off the express- 
way and from most directions of entry 
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into the central area of the city, thus 
minimizing the amount of travel that will 
be required on local streets. Otherwise, 
the street system will replace the original 
gridiron plan, but with additional capac- 
ity afforded by widenings. 

In Miami, Fla., there is talk of a down- 
town plan that will, in effect, provide for 
the construction of “super blocks” within 
a tight core circumscribed by an express- 
way loop. Contemplated major projects 
in the downtown area are being devel- 
oped in cooperation with highway agen- 
cies. 

For downtown Newark, N. J., a modi- 
fied mall has been recommended. The 
mall would provide the conventional ad- 
vantages of such facilities and afford a 
pedestrian-way largely uninterrupted by 
vehicular traffic. It was found, however, 
that some key arteries must be main- 
tained across the mall because of 
insufficient capacity to accommodate 
trafic movements into and through the 
central area. The plans will be coordin- 
ated with parking, expressways, and 
public transportation, including rail trans- 
portation 

For Lansing, Mich., the downtown re- 
development would be largely accommo- 
dated by a mall plan. Public transporta- 
tion would be provided through the mall, 
but other types of vehicles would be ex- 
cluded. 

In Tulsa, Okla., a very interesting plan 
has been developed, including a 12-block 
pedestrian mall. All vehicles would be ex- 
cluded. About 2,500 new parking spaces 
will be provided. A one-way street net- 
work will connect the parking areas to 
an inner dispersal expressway loop of the 
central business district. 

Aware of the necessity for coordinating 
development plans of the future down- 
town area with expressway programs, 
some planners have proposed revolution- 
ary ideas. In England, architects have 
come up with a plan that features the 
construction of roads at roof-top level. 
Structures roofed by the roads would 
contain dwelling units and shops. Other 
facilities—schools, churches, municipal 
buildings, ete—would occupy the rectan- 
gular park areas formed by the intersect- 
ing streets. 

Similar thinking is being done in the 
United States, as evidenced by plans for 
Horizon City, a futuristic metropolis 
planned for a site three miles outside El 
Paso, Tex. The project features an oval- 
shaped center plot containing a 350-acre 
park with an artificial lake and two heli- 
ports—and the complete separation of 
vehicular and pedesirian traffic. 


A master pian essential 


Unfortunately, in too many cities 
urban renewal projects arrive on the 
scene prematurely in relation to other 
essential developments. A community 
contemplating an urban renewal proj- 
ect is seriously handicapped if it has 
no overall master street plan as part 
of a general city plan. Without a ba- 
sic plan, locations for the project 
must be made largely on conjec- 
ture. Future expressways, access ar- 
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teries, one-way streets, an efficient traf- 
fic circulation plan, and_ suitable 
facilities for parking may require exten- 
sive revisions at substantially higher 
costs. 

The federal road building agencies 
are encouraging comprehensive plan- 
ning by suggesting that the highway 
planning funds available through fed- 
eral aid be used by the state high- 
way departments in cities for broad 
planning purposes—not just for traffic 
planning. Some state highway depart- 
ments, for example North Carolina’s, 
have acted under enabling legislation 
and requested that communities de- 
velop total plans before they partici- 
pate in urban-expressway and major- 
route projects. The National Com- 
mittee on Urban Transportation is 
doing much to foster overall planning 
and encourages the integration of ex- 
pressways and other highway transpor- 
tation plans, as well as mass transpor- 
tation plans, with total plans of 
metropolitan areas. 

There is of course another very im- 
portant reason why overall planning is 
essential—highway facilities and urban 
renewal facilities must be based on 
conditions expected in some future de- 
sign year. This means looking ahead 
15, 20, or more years. 

Methods of predicting travel and 
transportation needs for future years 
are now closely interwoven with an- 
ticipated land uses of the future. A 
“hen-or-egg” situation arises: the trans- 
portation needs of the future cannot be 
accurately forecast without knowing 
the expected land uses of the future, 
and conversely the land uses of the fu- 
ture will be, to a large extent, depend- 
ent on the adequacy of the transporta- 
tion facilities that can be provided. 


Traffic projections 


The problem of assuring that the 
desired amount of traffic can get to 
and from a renewal area at a satisfac- 
tory rate of movement can be a com- 
plex one. It involves projecting traffic 
needs to future years. Projection of 
trips involves two distinct areas of 
analysis: (1) estimates of the number 
of trips that the land uses in each sub- 
division or zone in the study area are 
likely to generate, and (2) the travel 
patterns likely to result when trips are 
distributed between termini. 

In practice, it is possible to make 
reasonable and satisfactorily accurate 
estimates of the number of trips that 
will be generated in each zone from 
consideration of various land-use and 
population factors. The rates of trip 
production can be determined from 
analyses of current origin-destina- 
tion data, or they can be estimated 
with a fair degree of accuracy from re- 
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lationships found in other metropolitan 
areas With similar characteristics. 

The projection of inter-zone travel 
patterns is a much more complex mat- 
ter. Reliable forecasts can be obtained 
by a thorough analysis of current 
origin-destination data to establish re- 
lationships between the basic motiva- 
tions and characteristics of urban 
travel. These relationships are applied 
to a given set of land-use statistical 
data which produce the most likely 
travel patterns that could be expected 
under specified conditions. 

Since urban renewal projects change 
patterns of land use substantially, pro- 
jections must include a thorough study 
of the traffic that will be generated by 
businesses or structures to be built 
within the area. These include such 
items as commuters, shoppers, transit 
riders, prospective parkers, trucks re- 
quired to deliver merchandise for sale, 
trucks required to deliver merchandise 
sold, volume of pedestrian traffic, peaks 
of arrival, accumulation and discharge, 
and origin and destination of generated 
traffic. 


Parking and terminal facilities 


Regardless of how attractive an 
urban renewal project may make a cen- 
tral business district, its overall objec- 
tives will not be achieved if parking 
difficulties remain. Off-street loading 


bays for commercial vehicles, off-street 
loading platforms for pussengers, and 


off-street parking capacity must be 
comparable to the demands generated 
by new buildings. Only by this process 
can all street space be used exclusively 
for the movement required for a cen- 
tral business district to compete suc- 
cessfully with business in less congested 
and less concentrated areas. 


Indicative of the emphasis on park- 
ing in urban renewal projects is the pre- 
viously cited redevelopment in New Ha- 
ven. This giant undertaking, affecting 138 
acres in and adjacent to the downtown 
area, includes a multi-lane expressway 
connector to the Connecticut Turnpike. 
The City of New Haven will construct 
off-street parking facilities to be inte- 
grated with the project at a cost of $7,- 
000.000. A shopper’s garage, containing 
parking for 1500 cars, will have direct 
access to the retail shopping area and 
will be conveniently located for all down- 
town shopping. This project, and parking 
lots along the connector with 1.500 spaces, 
will be built by the citv’s Parking Au- 
thority and leased to private operators. 

In St. Louis, Mo., thought is being 
given to construction of fringe parking 
facilities leading directly off the express- 
ways, with transportation to the high trip 
generation areas of the central business 
district by bus, transit or moving side- 
walks, 

Orlando, Fla., is planning to make full 
utilization of an Interstate expressway 
through the downtown area. Originally, 
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plans called for the new route to be con- 
structed on an embankment. Working in 
close cooperation with highway officials, 
the Orlando Parking Authority succeeded 
in getting plans altered to have the high- 
way constructed on an elevated structure. 
The parking authority will pay the 
difference in cost in exchange for use of 
the area underneath and unused rights- 
of-way for parking. The difference in 
cost is to be financed with revenue bonds. 

Other cities are also working with 
highway planners to make maximum 
use of areas under expressways and 
left-over” right-of-way areas for park- 
ing. Such arrangements are taking on 
increased importance as land becomes 
less plentiful and as more space is util- 
ized for broad expressways ind arterial 
routes. 


Public transportation 


Highways are essential, but they 
must function as part of an overall 
method of bringing people into, out of, 
around and through the central busi- 
ness district. Despite the onslaught of 
growing private traffic, 
public transportation by railroad, sub- 
way, and long-distance and local buses 


iutomobile 


plays an essential role in the economic 
life of the central business district. 
Good public transportation must be 
integrated in urban renewal planning. 
Without it, renewed areas are likely to 
become choked again with vehicles that 
can find no place to stop or park. 


The new freeway running west from 
the heart of downtown Chicago, IIl., with 
its provision for high-speed electric serv- 
ice between inbound and outbound auto 
lanes, is often cited as a good example of 
integrated metropolitan transportation 
planning. 

Los Angeles, Calif., likewise has recog- 
nized the necessity for supplementing its 
elaborate network of freeways with some 
form of mass transportation. This area is 
an extreme example of the sprawl of 
metropolitan urban and suburban areas 
without the benefit of extensive, inte- 
grated, rail transportation lines. Consid- 
eration is now being given to the estab- 
lishment of a rapid transit system which, 
according to a recent study, would be 
feasible for the area 

In Philadelphia, Pa., where considera- 
ble urban renewal work is in progress, the 
city has formed a tax-free, non-profit 
corporation to run commuter railroad 
lines. The Passenger Service Improve- 
ment Corporation of Philadelphia is ap- 
parently the first of its kind in the nation. 


There are a few encouraging signs. 
For example, public agencies in New 
York, N. Y., recently released facts 
showing that rapid transit riding in 
that metropolitan region has shown a 
substantial increase during the past 
seven months, Other major cities have 
reported some upturns in transit riding 
curves in recent months. Whether this 
is indicative of a “swing-back”’ to tran- 
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Construction proceeds on a 1,500-car garage in downtown New Haven. This $4.500,- 
000 structure, to be completed next summer, will be accessible from the Oak Street 


Connector. 


sit remains to be seen, but it can, at 
least, be pointed to as an encouraging 
sign. 

Now that the importance of rapid 
transit has been established, at least 
among most community leaders, public 
understanding and acceptance of it 
must be achieved. Transit must demon- 
strate what it can do to alleviate traf- 
fic congestion, and how. Specific plans 
—on a street-by-street and route-by- 
route basis—must be presented for 
cities to use transit constructively as a 
positive tool to unsnarl downtown ve- 
hicular traffic. 


1 1 rteti 
is r 


plans 





In many respects, an urban renewal 
project is similar to other major devel- 
opments, such as a large regional shop- 


ping center. To promote it successfully 
requires a combination of qualified tal- 
ents. Because of the tremendous ex- 
pense involved, a renewal project obvi- 
viously warrants the employment of a 
team of experts in various fields to 
assure that full value is realized regard- 
ing long-range improvement in the cen- 
tral business district. 

In addition to coordinating efforts in 
planning a comprehensive program, 
methods of financing must also be given 
careful consideration. 

On the highway transportation as- 
pects alone, several levels of govern- 
ment are involved—the federal, state 
and city governments, and often the 
county. Complete understanding and 
good working relationships are essential 
for efficiency and proper programming. 


The Oak Street Connector is shown in the upper right as it enters the central business 
district of New Haven, Conn. Connecticut Turnpike is in the background. New 
buildings and cleared areas are evidence that revitalization of the 44-acre former 


slum area is well under way. 
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I. is expected that population growth 
in California during the next twenty 
years will surpass any growth any- 
where in the world any time in history. 
\ continuation of the present popula- 
tion increases and urbanization trends 
indicates that California’s present pop- 
ulation will double by 1980. 

The following is a review of the 
conditions and a proposal for the cor- 
rection of conditions of blight in Cal 
fornia within the next twenty years 

First, the terms used here should be 
defined. By urban California is meant 
present and future urbanized areas of 
the state 

By blight is meant especially, but 
not only, substandard housing, incon- 
gruously mixed land uses, obsolescence 
in buildings, streets and other public 
facilities, inadequate community fa- 
cilities, poor planning or platting, eco- 
nomically stagnant conditions of land, 
or tax liabilities, where cost of city 
services exceed the tax revenues from 
the blighted area. By urban renewal is 


; 


meant a comprehensive treatment of 
blight through conservation, rehabilita- 
tion, and redevelopment or clearance 


ind rebuilding 


Phenomenal growth 


In 1950 the 
Calhfornia 
cording to 
15.500.000. In 
| popul ition, 8539 420 


bout 80.6 percent, were urban and 


remainder rural, as determinel by 


URBAN PROBLEM 
OF EXPLODING CALIFORN 


WILLIAM H. CLAIRE, F. ASCE 
Urban Renewal and Planning Consultant 


Pasadena, Calif. 


the Bureau of the Census. The trend 
toward an increasing ratio of urbaniza 
tion leads us to believe that in 1960 
nearly 14 million persons, or 90 percent 
of the total, are urban dwellers 

A continuation of these population 
increases and urbanization trends 
would indicate a popul ition of 27.6 mil 
lion in California in 1980 or 26,200,000 
in urbanized areas, representing 95 per 
cent of the total according to the Los 
Angeles Chamber of Commerce. This 
is conservative compared with the fore- 
east of 30 million urban inhabitants 
for the entire state in 1980 by Richard 
Carpenter, Executive Director of the 
League of California Cities (State 


Chamber of Commerce Conference on 
Metropolitan Transportation Prob- 
lems, February 25, 1960) 

In 1950 there were 3,590,660 dwell- 
ing units in California, 2,901,811 of 
them in urban areas. A total of 510,660 
dwelling units in California in 1950 
were rated by the housing census as 
substandard, of which 301,800 were 
urban. In 1960 it is estimated there are 
5,230,000 dwelling units in California 
based on the current estimate of popu 
lation, of which 4,070,000 are urban 
dwelling units 


Substandard housing 


During the past decade there have 
been numerous public and private de- 
velopments such as freew iys, office 
buildings, and apartment developments 
that have eliminated some of the sub- 
standard housing conditions in Cali- 

New dwelling units built during 

past decade would be counted 

tandard. On the other hand, some 

he dwe lling units built before the last 
ide and rated standard in the 1950 

census of housing have fallen from the 


tandard to the substandard category 
I ave offset each 


lorees 


Assuming these } 
other, there would be the same propor- 


of substandard dwelling units in 

(‘alifornia now as there were in 1950 
On this basis there is an urban re- 
newal work load of 410,000 substand 
ird dwelling uni » correct through 
rehabilitation or eliminate through 
rece velopment within the next twenty 
TI only 20,500 dwelling units 
Los Angeles Bunker Hill 


inates nearly 5,000 


s, At the same 

time other conditions of blight—such 
mixed land uses and street deficien 
cies—would be corrected 
n California there 30 com- 
munities with redevelopment agencies 
After ten years of federal legislation 
ind fifteen years of state enabling leg 
islation for urban renewal, the need for 
iceeleration of the use of this impor 
tant municipal tool is evident. It is 
conservative to say there is need for an 
ulditional 80 redevelopment agencies, 
including those in some of the counties 
is well as the larger incorporated cities 
This huge task is important not only 
to eliminate substandard housing and 
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other conditions of blight but also to 
prepare these urban areas for the tre- 
mendous future growth ahead resulting 
from normal population increases plus 
the attraction to the area of those out- 
of-state people seeking a better place 
in which to live and work. 


$86.6 billion for building 


It is estimated that there will be 
4,220,000 dwelling units built in Cali- 
fornia to house the urban population 
growth in the next twenty years. At an 
average cost of $15,000 per dwelling 
unit, this represents an investment of 
$63.3 billion for housing needs alone. 
In addition, the commercial facilities to 
serve this increase in population in the 
form of office space, warehouses, shop- 
ping centers and the like should require 
in investment of another $15.5 billion 
(based on contract data on pages 745 
ind 755, Statistical Abstract of the 
United States for 1958, U. S. Govern- 
ment Printing office) 

rhe industrial capacity for the man- 
ufacture of goods needed by this pop- 
ulation increase in the next twenty 
years requires an estimated investment 
of an additional $8 billion. This is a 
total of $86.8 billion for private devel- 
opment only, exclusive of land cost. We 
know that most of this development 
will take place in the vacant areas sur- 
rounding existing cities but we also 
know that the older parts of these 
cities are in a state of deterioration 
where urban renewal is needed and 
where a substantial part of this growth 
will take place 

In the first half of the twentieth cen- 
tury city planning has evolved from a 
predominantly “esthetic” or “city beau- 
tiful” approach to a pragmatic profes- 
sional attitude which recognizes the 
guiding urban growth 
through a master or general plan of 
land uses, community facilities, and 
communication systems. The general 
plan is influenced by physical, economic, 
sociologic il, and cultural aspects as well 
is the esthetic features of the city. 

Now there is a new element added 
to the general plan—the master plan 
for urban renewal. Here is a singular 
opportunity to convert a tax liability 
to an eliminate substandard 
housing and obsolete non-residential 
buildings, and then to supply the de- 
mand of the modern city for the late 
types of improvements, such as office 
buildings, shopping centers, apart- 
ments, bus or truck terminals, indus- 
trial plants, traffic ways, and public 
buildings and facilities—all according 
to a coordinated master plan. 

The master: plan of urban renewal 
pin-points the blighted areas of the 


necessity of 


asset, 
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city, and a program is formulated to 
correct each condition of blight through 
conservation, rehabilitation, or rede- 
velopment. The plan delimits project 
areas and schedules their renewal. If 
work on such plans were started now 
in California the state could be free of 
blight in twenty years. 


Planned urben renewal 


If it is assumed that a mere ten per- 
cent of this future growth in the next 
twenty years in California can be chan- 
neled into the rebuilding of obsolete 
and deteriorating areas, more than $8 
billion of private capital investment 
would be available to promote hun- 
dreds of urban renewal projects. Let us 
assume that neighborhoods with popu- 
lations of 5,000 persons each are de- 
veloped within the next twenty years 
to accommodate the population in- 
crease of 12,400,000. This means that 
more than 2,400 such neighborhoods 
would be created, and if 10 percent of 
them, or 240, could be channeled into 
urban renewal project areas, a great 
opportunity would be created to elimi- 
nate substandard housing and other 
conditions of blight. In each of these 
urban renewal projects there would be 
an average private investment of mil- 
lions of dollars. The resulting benefit 
to the tax structure of California com- 
munities would be enormous. The exist- 
ing assessed valuation of real property 
in excess of $22.7 billion (from Table 
21, Taxable Property Values in the 
U. S., 1957, Bureau of the Census) in 
the state would more than double in 
these twenty years, producing a firm 
tax base for meeting the cost of the in- 
creasing city services demanded. 


Procedural improvements 


Renewal legislation was written be- 
fore there was any actual urban re- 
newal in the modern sense of the term. 
Naturally, renewal law has unforeseen 
shortcomings and complications. But as 
the work goes forward, its legal basis 
can be revised and strengthened and 
practical interpretations of the law can 
be worked out. Here are some cases in 
point: 

1. Relocation of site occupants is the 
most important part of renewal to some 
and the least important to others, 
One group sincerely believes that 
since relocation of site occupants is not 
required for other governmental action, 
forcing it on urban renewal officials 
slows up the program unjustifiedly and 
delays the economic benefits of renewal 
accordingly. The other school says that 
relocation is an opportunity to avoid 
self-relocation of site occupants back 
into substandard housing and neighbor- 


hoods, and to get across to them the 
value, particularly in the case of fam- 
ilies with children, of an adequate en- 
vironment. Relocation is a legal re- 
quirement to live with and work with. 
Each family should be treated as kindly 
and at the same time as practically as 
possible. But our good intentions 
should not be forced on those who do 
not need help. 

2. Marketability of land made avail- 
able through redevelopment is a key 
point in any renewal project. A quali- 
fied land economist is an essential mem- 
ber of the team of planners, engineers, 
architects, lawyers, and financiers who 
are responsible for determining the 
land reuse. Caution should be exercised 
in jumping to conclusions on the type 
of land use by reasons of popularity, 
community pressure for a dump or any 
other public use, or to avoid revision 
or updating of an otherwise practical 
master plan. The increase in tax reve- 
nue from the project area may be the 
key to the financial feasibility of the 
project. The land reuse and marketa- 
bility of the land is therefore a critical 
determination made best by an expert 
land economist. 

3. Planning of public improvements 
and urban renewal projects should pre- 
cede by several years the actual work 
of either so that needless waste of 
funds is avoided, and conversely, so 
that maximum advantage can be taken 
of these public expenditures in formu- 
lating a financial plan for the renewal 
project. This is one of several instances 
where a general plan is essential. 

4. All possible sources of private or 
local funds for urban renewal should be 
explored to avoid the political uncer- 
tainties of continued loan and grant 
appropriations by the Congress. 

5. Last but not least is the encour- 
agement of community-wide support 
and understanding of urban renewal. 
The citizens and various organizations 
should be informed of the many bene- 
fits to all the people, the prohibitively 
high future cost of not renewing now, 
the rights of the people under the Con- 
stitution, and the legal protection of 
the individual. 

In urban renewal work it is easy to 
become so involved in project details, 
intricate financial proposals and plan- 
ning techniques as to lose sight of the 
primary purpose of the work—the peo- 
ple and their welfare. The bad urban 
environment with its noise, delay, bad 
air, congestion, deterioration, and obso- 
lescence can be improved through 
sound planning and workable urban re- 
newal. Life in the city can be quiet, 
dignified, clean, profitable, and efficient 
for every individual who lives there. 
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12-acre Constitution Plaza site with new high- 
way system at the Connecticut River crossing. 
Construction on all buildings will be under way 
this year, with completion planned for late 1963. 


A constructor 
ets into 
urban renewa 


CLIFFORD S. STRIKE, F. ASCE 


President, F. H. McGraw & Company 
Hartford, Conn. 


The nation’s urban renewal program— 
the Title I section of the 1949 Federal 
Housing Act—could well be a boon to 
contractor-engineers across the coun- 
try, just as it has already provided 
gainful employment for thousands of 
civil engineers. This massive $1.6-billion 
urban rebuilding program not only 
opens a new vista for high-volume busi- 
ness for engineering and construction 
firms, but more important, it is an area 
in which the contractor-engineer should 
be a leader, not a follower. 

The recreation of functional, durable, 
attractive downtown centers, besides 
being a fertile field for new business, 
presents a challenge—fraught with op- 
portunity for imagination—to the en- 
gineering profession, a challenge that 
should be answered if we are to assume 
community leadership. 


October 1960 «+ 


Urban renewal is a field in which the 
architect, engineer, and contractor must 
work harmoniously together under a 
new professional title—the redeveloper. 
The role of redeveloper is a relatively 
new one and until recently has been 
preempted by those in the real estate 
field. Unlike the realtor, who can make 
a profit on a single parcel, the urban 
redeveloper is concerned with large as- 
semblages of property. He must follow 
a philosophy that embraces an overall 
concept of civic improvement and may 
spend many years of concentrated ef- 
fort on such a development. Study led 
us to believe that urban renewal re- 
quires talents not exclusively possessed 
by the real estate industry. The rede- 
veloper has to have a sense for city 
planning, real estate values, financing, 
legal aspects, building design, building 
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management, salesmanship, public rela- 
tions, and of course engineering and 
construction, 

There have been some outstanding 
private redevelopment projects in the 
past thirty years. The list includes New 
York’s Rockefeller Center, Cleveland's 
Union Terminal area and Kansas City’s 
Plaza district. Grand Central Terminal 
and nearby Park Avenue in New York 
City were completed earlier. The basic 
differences between these magnificent 
developments and an urban renewal 
project are that under the urban re- 
newal program the city gets a federal 
subsidy for the acquisition of land and 
can take parcels from reluctant owners 
by right of condemnation. The subsidy 
applies only to land acquisition and 
not at all to construction Except for 
the subsidy on land acquisition, the re- 
development in Hartford, Conn., is 
strictly a private venture 

This large, first-class redevelopment 
project pending in the company’s home 
town was the primary reason why F. H. 
McGraw & Company became interested 
in urban renewal. That was in the win- 
ter of 1958. The Hartford project, 
known as Constitution Plaza, is now 
under construction and when com- 
pleted in 1962 may well be hailed as 
one of the nation’s outstanding urban 
renewal accomplishments. Much that 
we learned may be of value to interested 
contractor-engineers. 

The first act of F. H. McGraw & 
Company on the Hartford project was 
to put to ourselves and to the city the 
question as to the company’s eligibility 
as a redeveloper. Of course construction 
contractors frequently have promoted 
and built a unit or two of a develop- 
ment; it is seldom that they have taken 
over a whole project. 

We found that the company had just 
about all the necessary talents to be- 
come a redeveloper and that we were 
as eligible as any other contender. Our 
company was encouraged to participate 
in the Hartford program—on a com- 
petitive basis. We accepted this chal- 
lenge and subsequently accepted invi- 
tations to participate in two other ur- 
ban renewal projects in New England. 
There were already two well-known 
applicants for the privilege of rebuild- 
ing downtown Hartford; one was a 
large real estate development firm from 
New York City and the other a New 
York construction firm, which subse- 
quently merged its interest with that 
of a local developer. 

When McGraw entered into prelimi- 
nary negotiations for the Hartford re- 
development project, the city had des- 
ignated 11.5 acres of its downtown sec- 
tion for renewal. This was later in- 
creased to 15 acres through a state 
grant. The land had been acquired, 
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Steel columns rise for the five-story $2,000,000 Broadcast House, which is scheduled 


for occupancy in March 1961. 


some of it by condemnation, and demo- 
lition of slum housing and decadent 
structures had commenced. Some resi- 
dents and commercial tenants had al- 
ready been relocated. There were origi- 
nally 330 families living in the area and 
106 businesses located there. 

The Hartford redevelopment area is 
situated between the commercial down- 
town section (Main Street) and the 
Connecticut River, with an excellent 
highway running along its bank—a per- 
fect commercial location. Also, it is 
within the shadow of the Travelers 
Tower, a prominent landmark in Hart- 
ford. This project, uniquely, was 
planned to be entirely commercial, with 
no housing or industrial structures. 


Early growth unplanned 


Very few cities in the United States 
were planned; most just grew within 
topographical and man-made limita- 


tions. In the case of Hartford, the city 
is bounded by the river as well as by 
railroad lines and hills. Within these re- 
strictions the commercial section of the 
city was built, followed by the civie dis- 
trict and then the first hotels. Closely 
related to these boundaries was the de- 
velopment of industry, which spread 
out from the waterways and railroads, 
almost invariably in undesirable pat- 
terns. 

The area that is now Constitution 
Plaza had deteriorated to the point 
where it was a community disgrace. 
With the building of new bridges and 
superhighways, this area had become 
the gateway to Hartford, the insurance 
capital of the world. It was only natural 
that it should be designated as the 
city’s (and the state’s) first redevelop- 
ment project. The primary reason was 
to cure the abuses so typical of urban 
decay—the disproportionate cost of 


The roof and sectional floors of Broadcast House at Constitution Plaza in Hartford, 


Conn., are being raised as complete units. 





public services, the delinquencies, the 
tax losses and the like. The second rea- 
son was to give the new gateway an ap- 
pearance worthy of the city’s stature 
At the same time the project could 
serve as the “seed pearl” for other re- 
development projects in the city 

{4 competent redeveloper will want 
to study an area—and a community— 
for at least six months before the land 
is ready for disposition. Time is needed 
for basic planning, for feasibility and 
economic studies, and for the prepara- 
tion of the architectural layout as well 
as to contact prospective tenants, se- 
cure financing, and resolve other smaller 
problems. Hartford selected its rede- 
veloper in a way that assured the best 
terms for the city and was fair to the 
firms that were spending a great deal 
of time and money in competing for 
Four competent redevelopers 
were selected e irly They were told that 
the job would be awarded to one of the 
four on a negotiated basis on the best 
proposition offered to the citv. The as- 
pirants were given all available infor- 
mation and knew that they did not run 
the risk of competition with unquali- 
fied promoters who might not take into 
consideration even the most basic eco- 
nomic principles. 

Negotiations for the Hartford proj- 
ect were carried on quite openly; there 
were public hearings, inspections, ap- 
praisals and reuse appraisals. In all this 
there. has been almost no public criti- 


cism. 


the job 


) 


Publicity given to a few shady deals 
in other cities a1 large 
segment of the public that urban re- 
newal programs are set up for the en- 
richment of developers. These programs 
have become associated in many minds 


1as convinced 


with tremendous subsidies at the ex- 


pense of the taxpayers, as the public 


does not realize that such subsidies ap- 


ply only to land acquisition and go 
largely rather than to the 
redeveloper. Actually, according to 
HHFA estimates, for every dollar of 
federal money advanced for a project, 
somewhere between three and five dol- 
lars of private money is pledged. 
The redevelopment problem for 
Hartford’s east side was approached on 
the premise that concentration would 
be maintained, along with its advan- 
tages of convenience, competition, ex- 
change and other characteristics so nec- 
essary to the survival of a business com- 
munity. However, congestion had to be 
eliminated so that the newly created 
concentration could thrive in a healthy 
atmosphere. Admittedly this is a sim- 
plification of a very complex matter, 
but for Hartford’s Constitution Plaza— 
a $50-million project—it was basic. 
The McGraw Company was selected 
as Hartford’s redeveloper in July 1958. 
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In the ensuing months three major 
commercial tenants—the two leading 
banks and a radio-television broadcast- 
ing company—negotiated for space. 
There was no doubt then that Consti- 
tution Plaza, with its proposed office 
buildings, hotel, broadcasting center, 
retail commercial section anl large park- 
ing areas would be a success and would 
prove to be a catalyst for Hartford’s 
future development 


Financial trouble 


When leasing negotiations with three 
major tenants had been brought to a 
successful conclusion in the summer of 
1959, plans were made to break ground 
in the late fall. By then all demolition 
would be completed and the City of 
Hartford could deed the land to the 
redeveloper. It was at this time that 
seemingly insurmountable 
developed in regard to the major fi- 
nancing of the over-all project 

The entire nation was in the grip of 
a tight money market. Although con- 
tinuous discussions had been carried on 
with financial institutions and although 
prominent tenants had already made 
commitments for large segments of the 
area, one having taken an entire build- 
ing, the available mortgage commit- 
were disproportionate to the 
There was no 


about getting monev to fi- 


difficulties 


ments 
needs of the project 
problem 
nance individual buildings that could 
he erected soon. The difficulty was to 
get commitments for the long-range 
future for all the structures in the proj- 
ect. This was necessary to permit exca- 
vation of the entire redevelopment area 
it one time and to provide for the 
planned underground parking 

Up to this time, the McGraw Com- 
pany had already invested about $700,- 
000 in developing the project. A good 
faith deposit of $250,000 had been left 
with the city. Obviously we had a lot 
it stake. Cost f land had been 
agreed upon—$2,850,000 
prepared to break ground the day fol- 
lowing consummation of the sale. Ree 
ognizing the nature of the financial dif- 
the city 


ind we were 


ficulty, illowed as much addi 
tional time as was reasonable 

With every possible financial lead ex- 
hausted, consistent with the economics 
of the overall project, and a new dead- 
line approaching, the Travelers Insur- 
ince Company 
fice in Hartford, made a proposition to 
the City of Hartford and to the Me- 
Graw Company. They would finance 
the entire project provided control was 
vested in a subsidiary company which 
they would set up. MeGraw would re- 
tain an equity interest commensurate 
with its development costs and would 
be given a contract for construction 
The plan was enthusiastically accepted 


which has its home of- 
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both by the city and by the McGraw 
Company 

Ground was broken early in 1960 for 
the broadcasting facility, which will be 
the first structure completed. Work on 
the remainder of the project was started 
early in the summer and is moving rap- 
illy. Work on the five-story Broad 
cast House is expected to be completed 
in March 1961. The Phoenix Mutual 
Life Insurance Company will erect its 
idiacent land. M 
Graw has started construction of the 
Hartford National Bank Building and 
the Connecticut Bank and Trust Com- 
pany Building as well as excavation for 
the entire site in preparation for con- 


own building on 


struction of the garage under Consti 
tution Plaza 


A community project 


\ vit al role Was pl ived by many out 
side the redeveloper’s staff. In addition 
to city planners, city officials, and fed 


eral agencies, other participation is re 


quired. In Ha 


r 
ra 
i 


tford excellent coopera- 
tive effort and community spirit have 
come from the redevelopment agency 
the newspapers, civic organizations 
ind most important, the average citi- 
zen 
Hartford’s 


composed of responsible business and 


redevelopinent agency, 


professional men in the community, is 
outstanding. It is an 


that is directly 1 


sutonomous grouy 


government throug 
tor, to the Housing 
Administration, an 
Channels of communication are always 
clear and decisions are given promptly 
It is worth repeating that a compe 
tent redeveloper something new in 
urban society of ours. He 
bler dealing in huge stake 


i gam- 
something 
not uncommon in the construction in 
1 realtor 
ind correlate 


lustry He must be more than 


financing 


irchitecture 


MmAny ireas of endeavor 
management, engineering, 


the law, public relations, and city plan- 
ning. He must be an expert in tax mat 
ters to cope iwlequately with the rami 
fications of Title 1 and the local and 
tate enabling icts 

The redevelopment field presents a 
ional, business, and 
enterprising 


ire problems foreign 


tremendous profess 
human challenge to the 
contractor. There 
to construction that may seem nearly 
ind we hope that from 
in Hart 
ford other contractor firms may bene 
fit. But there is a sense of satisfaction 


insurmountable 
our “blood, sweat and tears” 


ind pride of accomplishment to be 
found in doing something big for anv 
eity And there probably will be a 
profit; we would not be in the redevel 
opment business if there were not good 
prospects for success. 
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Thirty years oO engineered progress 


HAL W. HUNT, F. ASCE, Editor, CIVIL ENGINEERING, New York, N. Y. 


os 

be thirty years during which Crvin 
ENGINEERING has been in existence, 
starting with the October 1930 issue, 
have witnessed amazing changes. These 
years have seen our greatest depres- 
sion, our greatest war, our greatest 
prosperity, the development of the 
itom, and a complete change in our 
ideas of time, travel and space. The 
world is now experiencing the greatest 
engineered-construction boom of all 
time. In this country the concentrated 
work on the Interstate Highways is 
overshadowed only by building con- 
struction of all kinds. 

One small statistic in the building 
picture is the United Engineering Cen- 
ter, which has been promoted, nur- 
tured and to some extent developed 
through the pages of Crvi ENGINEER- 
1InNG. The Member Gifts drive of ASCE 
for the building has reached its as- 
signed quota of $800,000. The cam- 
paign is continuing to give all an op- 
portunity to have a part in this struc- 
ture and to provide a cushion for pos- 
sible shrinkage below the 
pledged. 


amounts 


Building for the future 


Engineers have built for the future 
ind have had it cateh up with them 
before their projects were completed— 
let alone paid for. We have built in- 
dividual roads and networks that were 
to be good for long periods of time 
only to find that, instead of solving a 
traffic problem, they were generating 
more traffic. 

The thirty years of Civin ENGINEER- 
ING have seen the phenomenal rise of 
ir, bus, truck, and waterway trans- 
portation—and a serious decline in the 
volume of railroad traffic. Commercial 
aviation, with its manufacturing 
plants, hangars, terminals and huge 
surfaced areas all over the world, has 
developed in the short period since 
Crvim. ENGINEERNG came on the scene. 

Nuclear fission and the development 


of the atom for military and peaceful 
uses have added a complete new field 
to engineering since 1941. Long-range 
missile launching and the development 
of space vehicles constitute a chal- 
lenging new field of civil engineering. 

Aluminum has pioneered in develop- 
ing a new field for light metals and has 
introduced new design concepts. When 
rolled in conventional steel shapes for 
use in structures it proved successful 
but uneconomical and emphasis shifted 
to shapes that would better utilize the 
special properties of the metal. Use of 
aluminum for building trim stimulated 
interest in other materials, and result- 
ed in the use of stainless steel and 
other metals. The color and form of 
our current architecture resulted. 

The thirty years of Civ Enar- 
NEERING have witnessed a great change 
in methods of metal fastening. In 
1930 welding was in its infancy, but 
the building of cargo ships for World 
War II—much of it by construction 
contractors—forced welding to develop 
to meet the shortage of experienced 
riveters. More recently, high-strength 
bolts have been replacing both riveting 
and welding for strength and economy. 
Workmen can be trained to properly 
install bolts much more quickly than 
they can be taught riveting or welding 
techniques 


Progress in construction equipment 


As for construction equipment, in 
1930 trucks were just beginning to re- 
place rail dump cars for heavy earth 
moving, and pneumatic tires for trucks 
were gaining widespread use. Gas en- 
gines had partially replaced steam on 
heavy construction equipment before 
the advent of Crivi. ENGINEERING. 
During the early 1930’s diesel power 
took over this job for heavy-duty 
work from both steam and gas. Carry- 
ing scrapers and rubber-tired tractors 
were developments of the early thir- 
ties. 


The “Century of Progress” World’s 
Fair took place in Chicago in 1933, 
and in June of that year an ASCE 
Convention was held in Chicago. Pa- 
pers from that convention, featuring a 
hundred years of engineering, were re- 
ported in the August 1933 issue of 
Crviu ENGINEERING. Many who at- 
tended this convention will remember 
the Skyway which was a big feature 
of the Chicago Fair—also the opening 
of the Lakes-to-Gulf section of the In- 
land Waterway, which connects Chi- 
cago with the Mississippi by way of 
the Illinois River. 

The Tennessee Valley Authority was 
authorized in 1933. The first concrete 
was placed in Hoover (Boulder) Dam 
on June 8 of that year. Many of the 
great dams of the West were started 
in the thirties. The first connection of 
the word “mechanics” with soils ap- 
peared in December 1933. Prestressing 
for other than pipe or tanks was vir- 
tually unknown until the late 1940’s. 
The use of plastics in civil engineering 
is a development of the past three 
decades: 

One subject that often comes up in 
the old volumes of Crvi, ENGINEER- 
ING is featured in the current issue of 
October 1960. This is the obsolescence 
of the downtown areas of cities and 
how to deal with the related problem 
of slum areas. The problems of rebuild- 
ing the obsolete centers of old cities to 
provide beauty, usefulness, and a high- 
er tax return from the property is a 
complicated one. That this was a rela- 
tively new field in the early thirties is 
indicated by the following remarks of 
the late W. W. Horner (ASCE Presi- 
dent in 1946), in opening an ASCE 
meeting at St. Louis in October 1930: 


Problems of a large city 


“It is becoming clearer each day 
that the story of the town is about at 
the end of a chapter. The city of the 
late 1880’s was not greatly different in 
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The American Road Builders’ 1930 Road Show featured equip- 
ment now no longer seen on construction in this country. 


structure from ancient Rome or Pom- 
peii, but the city of tomorrow may 
easily be like nothing that ever was. 

“We have had to invent a new 
gency, which we call city planning, 
and have complacently assigned these 
matters to it. Today it appears to be 
erying for help, handicapped by hav- 
ing to keep one hand on the holes in 
the bursting wall of the old city while 
the other attempts to shape the outer 
terrain. It is evident that city plan- 
ning, joined with organized business, 
has had to devote its efforts primarily 
to retard the too rapid change, if not 
dissolution, of the older city. But it 
may be able to do no more than avoid 
cataclysmic revision. It will be espe- 
cially interesting to see whether the 
rural district, which has been giving up 
its people so freely to the city, is about 
to receive them back with bits of the 
city sticking to them.” 

The late E. R. Kinsey, M. ASCE, 
speaking at the same session, com- 
mented: 

“It is a common experience to find 
in American cities, sections that once 
were valuable, which have deteriorated 
because the avenues of approach be- 
eame congested. Land without acces- 


Tractor-drawn elevating grader loads material for long haul. 
Carrying scrapers are more economical for short haul. 


sibility is valueless. Enormous waste 
in land values occurs in those localities 
where existing transportation facilities 
have become inadequate. .. . 

“It is good engineering to promote 
and conserve the health, comfort, con- 
venience, happiness and morale of the 
people. A well planned city is prepared 
to expand such facilities as pure water, 
good sanitation, enough light and air 
ind recreational projects as its growth 
may require. It is neither good busi- 
ness nor good engineering to plan an 
ugly city, however well utilitarian re- 
quirements may have been met. An 
ugly public square is a reflection on the 
good taste of the entire community.” 

At the recent ASCE convention in 
Reno (Crvm ENGINEERING, August 
1960, p. 61) a report on a Congression- 
il investigation stated 

“Intensity of the controversy on the 
Reno-Sparks route selection is unfor- 
tunate evidence of what can happen if 
local bodies and the public have not 
received ample advance briefing. Not- 
withstanding that there has been tech- 
nical compliance with the statutory 
requirements, in the opinion of the 
subcommittee, much of the Reno dif- 
fieulty could have been avoided if 
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Front-end loaders for tractors were not known when “Civil 
Engineering” started. Tractors have become a universal tool. 


more attention had been accorded by 
the state to the matter of public in- 
formation.” 

These highway planners might have 
profited from comments of the late 
A. P. Greensfelder, M. ASCE, made at 
the 1930 St. Louis meeting (Crvi 
ENGINEERING, January 1931, p. 271): 

“If planners would hold more meet- 
ings and hearings before preparation 
of a plan, rather than afterwards, they 
would very probably progress faster 
ind further than they do now and 
might meet with less opposition and 
discouragement.” 

Some things, including cost of pav- 
ing and of engineering, were different 
then. To quote Mr. Greensfelder fur 
ther: 

“By coordinating comprehensive 
highway plans covering each county 
and city in a region, the major high- 
ways can be properly connected to en- 
sure continuity with uniform widths 
Such plans will serve to guide si- 
multaneous construction of main ar- 
teries by the various public authorities 
and thus hasten the opening of through 
‘region ways.’ They will also permit the 
local allocation of funds from year to 
year. With hard pavement costing 


World War II accelerated development of compact, powerful 
construction machines. Some of them were air-dropped. 





Grand Coulee Dam on the Columbia River in central Washing- 
ton, largest man-made masonry structure, built 1933 to 1942. 


$40,000 a mile, the saving of half a 
mile by careful planning will more 
than pay for a whole county plan... . 
Recreation has until recently been a 
pastime only for children; its value to 
adults has been more or less only re- 
cently recognized. . . . There is a dis- 
tinct relationship between misdemean- 
ors and lack of playground facilities.” 


Today and thirty years ago 


interesting parallels can sometimes 
be drawn between present work and 
that of thirty years ago. On May 1, 
1929, an area 150 ft by 200 ft in down- 
town Manhattan was covered with 
substantial buildings of brick and 
stone. One year later the old buildings 
were gone, the seventy-story Bank of 
Manhattan Company Building had 
replaced them, and its elevators were 
transporting tenants to offices. With 
the tower, the structure is 927 ft high. 
Currently a new Chase-Manhattan 
Bank building with a 60-story height 
is being completed nearby. Construc- 
tion has taken longer, partly because 
of the excavation of basements which 
go down 85 ft, to 56 ft below sea level. 

During the first year of Crvm En- 
GINEERING’s existence, the Empire 


Trains of equipment perform complete jobs—this time trimming. 
paving and finishing the concrete on an irrigation canal. 


State Building and the Chrysler Build- 
ing in New York were completed, each 
of them on a site that had to be 
cleared of obsolete structures. A little 
later Rockefeller Center was built, a 
lucrative investment, but in that time 
of depression a gesture of faith in the 
future. The second issue of Civit En- 
GINEERING, November 1930, featured 
the just completed Cleveland Union 
Terminal, a true urban renewal proj- 
ect, which greatly improved the down- 
town area of that city. 


Sanitary engineering advances 


An article by the late Morris 
Knowles in Civi. Enorneertne for 
March 1931, p. 525, contained the fol- 
lowing: 

“The work of most civil engineers 
today has to do with building or re- 
building cities, or with bringing to 
city dwellers the things they want and 
need.... The term ‘city planning’ 
has given expression to the growing de- 
mand for national town planning with 
greater foresight, better coordination, 
and more attention to the community 
is a worthwhile -place for living as 
well as for working. ... 

“In the field of sewage disposal par- 


Kill Van Kull Bridge, with the longest (1.652-ft) arch span in 
the world, was opened in 1931 in the New York-New Jersey area. 


ticularly, the engineer has been guilty 
of recommending the very least degree 
of treatment compatible with the pre- 
vention of nuisance, instead of a com- 
plete process for the preservation, as 
far as possible, of original conditions in 
the streams. To reinforce such recom- 
mendations of incomplete measures he 
can call upon science, which has de- 
vised dilution factors and minimum 
oxygen requirements, but frequently 
he neglects esthetics, with its other 
standards which should also be met. 

“No longer will the sole criterion be 
to meet the minimum sanitary require- 
ments for preventing nuisance and 
lessening the danger to public health. 
In the future the demand will be for 
water courses so utilized and made 
available for development that they 
will become recreational units in the 
life of the countryside.” 

The Ohio River, with which Mr. 
Knowles was concerned during much 
of his life, became one of the first ma- 
jor streams to undergo substantial im- 
provement. And the rebuilding of the 
“Golden Triangle” area of his home 
city of Pittsburgh is an outstanding 
example of the type of urban renewal 
featured in this issue. 


Transcontinental pipelines and side-boom tractors are relatively 
new. This machine cleans, wraps and coats the pipe. 
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In its thirty years of existence CrviL 
ENGINEERING has reported develop- 
ments in ASCE and in the profession 
as significant—if not as startling—as 
the physical changes of the past three 
decades. Actually Crvit ENGINEERING 
has done far more than record the de- 
velopment of the Society and the pro- 
fession in the challenging 1930-1960 
period. As a medium of communication 
for the Society, it has done much to 
foster the growth and improve the 
status of both ASCE and the profes- 
sion. 

Civit ENGINEERING was launched, in 
October 1930, on the eve of the most 
serious depression ever confronting the 
country. The first issue, a slim 68 pages, 
went to 14,366 Society members; the 
current issue of 172 pages goes to the 
present membership of 46,795 and a 
large number of non-member subscrib- 
ers. The first issue carried eight pages 
of advertising—the first ads ever to 
appear in an ASCE publication. 

Though ASCE is the oldest of the 
Founder Societies, it was—before Oc- 
tober 1930—the only one of the socie- 
ties without a professional monthly 
journal. Crvi, ENGINEERING was start- 
ed in response to a long-felt need for 
an outlet for the Society’s professional 
interests and activities and to supple- 
ment the Technical Publications that 
had been in existence since 1872 and 
the early days of the Society. 

In the decade before Civi, Enai- 
NEERING was launched, studies made 
by the Committee on Development 
and the Committee on Aims and Activi- 
ties had come to the conclusion that, 
“the Society was ready to become an 
ictive national force in economic, in- 
dustrial, and civic affairs.” In the late 
twenties a Functional Expansion Pro- 
gram was set up to help the Society in 
achieving its aims, “technical, profes- 
sional, and administrative,” and a pro- 
fessional journal of semi-popular na- 
ture seemed essential to the successful 
carrying out of the expansion program. 

The Committee on Publications, un- 
der which Crvi ENGINEERING was in- 
augurated, envisaged it as an aid “in 
promoting the objectives for which the 
Society has labored for nearly eighty 
vears.”” Harrison P. Eddy headed the 
committee, with Morris Knowles, 
Maleolm Prinie, Ole Singstad, and 
Charles H. Stevens as members. J. F. 
Coleman, then President of the Society, 
hailed Crvi. ENGINEERING as “a great 
progressive step.” George T. Seabury, 
as Secretary of the Society, and Sydney 
Wilmot, as Manager of Publications, 
put continuous effort into getting the 


new publication started, and Walter E 
Jessup came from Los Angeles to be the 
first. editor. 

The first issue set a high standard 
Elwood Mead, Commissioner of Recla- 
mation, wrote on Hoover Dam, one of 
the country’s greatest and most dra- 
matic reclamation projects, which was 
under construction in 1930. W. E. 
Wickenden, president of the Case 
School (now Institute) of Applied Sci- 
ence contributed a thoughtful article 
on the professional status of the en- 
gineer. Dr. Wickenden was the author 
of “The Second Mile,” long required 
reading for young engineers 

In 1930 engineers were giving con- 
siderable thought to their professional 
status and to such prerequisites to pro- 
fessionalism as sound standards of en- 
gineering education and _ registration 
(then a highly controversial subject ) 
The registration of engineers, originally 
called “licensing,” had been before the 
Board of Direction at various times 
since 1910. Similarly, the Society had 
from the first recognized the necessity 
of maintaining sound standards of ed- 
ucation However, it was not until 
Crivit ENGINEERING came into existence 
that the Board of Direction and the 
various Society committees had an ef- 
fective open forum for presenting their 
proposals in various areas to the mem- 
bership 

From its first issue Crvin Enat 
NEERING has strengthened the Society 
ind the profession by making its mem- 
bers aware of what the Society is trvy- 
ing to do and by suggesting what 
individuals and groups can do to 
Improve the status of the profession 
Early in the 1930's, for instance, ASCE 
took measures to aid its many mem- 
bers who were hard hit by the depres- 
sion. In the metropolitan area this aid 
took the form of cooperation with ‘he 
other Founder Societies in the forma- 
tion of a Professional Engineers’ Com- 
mittee on Unemployment. In its first 
vear of operation this committee— 
brought to the attention of the mem- 
bership and discussed in early issues of 
Civit ENGINEERING—was instrumental 
in placing 85 percent of the 240 civil 
engineers that registered with it. On a 
larger scale, ASCE was one of the first 
organizations to suggest a strong public 
works program as a sound means of 
alleviating the economic crisis. The So- 
ciety’s stand in the matter and corres- 
pondence with President Hoover were 
also reported in Civit ENGINEERING 

Since 1930 all matters, big and little, 
affecting the Society in any way have 
been brought to the attention of the 
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membership in the pages of Civir En- 
GINEERING. In the thirties, when engi- 
neers had more time on their hands, 
they wrote constructive letters to the 
editor in great number—sometimes for- 
ty or fifty of them a month. Two sub- 
jects they seemed to find particularly 
engrossing were the public domain (the 
pros and cons) and the Pan American 
Highway—was it or was it not a feas- 
ible project? 

A development that Civin Enart- 
NEERING has been especially pleased to 
report over the years has been the im- 
proving status and importance to the 
Society of younger engineers. As report- 
ed in the October 1930 issue, 2,323 
Junior Members represented about 16 
percent of the total membership of 
14,366. They could not vote and could 
not hold office in the Society or Sec- 
tions; they were rarely represented on 
committees and had little, if any, place 
in Section or national programs. The 
present 19,000 younger members, now 
designated “Associate Members,” rep- 
resent more than 40 percent of the So- 
ciety’s total membership 

It will be noted in the accompanying 
tabulation that in 1930 Members and 
Associate Members were “corporate 
which meant they could 
vote. A Constitution change in 1947 en- 
franchised the Junior Members; other 
recognition has given them an increased 
ind active role in the Society. 

tecognizing the growing potential 
ind usefulness of this group, Crvm En- 
GINEERING inaugurated a “Younger 
Viewpoint” department with the July 
1958 issue. In 1959 the Junior Member 
grade was eliminated in favor of Asso- 
ciate Member in a general change in 
ASCE grade designations. This was 
one of the 
warmly in “The Younger Viewpoint.” 
That this improved recognition has 
been valuable to the Society is attested 
by an increase of 10 percent in the 
number within the younger group in 
the past year while the other classes of 
membership had a 4 percent increase. 

In the thirty years of Crvi. Ewnar- 
NEERING, the Society has reached in 
many directions to increase the scope 
of its activities. Increasingly over the 
vears it has been invited to cooperate 
with various branches of the Govern- 
ment and with units of the Armed 
Services in the interest of making the 
technical knowledge of its members 
more readily available to the nation. 
The Society’s part in helping to form 
Engineers Joint Council in the post- 
war years is another case in point. 
Through EJC the various branches of 


members”, 


“causes” espoused most 
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engineering can act as a unit in legis- 
lative and other matters requiring a 
unified professional approach. 
Similarly, Crvi. ENGINEERING has 
recorded increased ASCE participation 
in groups established to promote inter- 
national good will through professional 
understanding. Two of the most im- 
portant of these are the Conference of 
Societies of Western Europe and the 
United States (EUSEC) and the Pan 
American Federation of Engineering 
Societies (UPADI). On the technical 
level, there has been cooperation with 
many groups, such as the World Con- 
gress on Large Dams and the World 
Earthquake Engineering Conference. 
More unity and professional solidar- 
ity at home is another long-time goal of 
the Society. To this end ASCE has at 
various times formed cooperative com- 


mittees with such groups as the Asso- 
ciated General Contractors of America, 
the American Association of State 
Highway Officials, the American Insti- 
tute of Architects, the American Insti- 
tute of Consulting Engineers and the 
Consulting Engineers Council. Today 
professional achievement is promoted 
by ASCE cooperation with more than 
100 national engineering organizations. 
One of the Society’s most dramatic 
and important cooperative efforts, of 
course, has been its part in the financ- 
ing and building of the new United 
Engineering Center. When the Society 
completed raising its $800,000 share of 
the cost this past August, it brought 
to a close the largest single financing 
campaign in its history. In month-to- 
month stories over a period of several 
years Crviu ENGINEERING has sought 
to sustain interest in the structure 
and in the fund-raising campaign. 
The success of Civ. ENGINEERING 
in stimulating the interest of engineers 
in ASCE led the Society to establish a 
public relations department to interest 
non-engineers in the profession. Some 
of the programs developed by the de- 


partment—notably the “Seven Mod- 
ern Civil Engineering Wonders” and 
the annual “Outstanding Civil Engi- 
neering Achievement Award”—have 
been extremely effective in making the 
lay public aware of the civil engineer’s 
contribution to the American standard 
of living. 

Of course these are but a few of the 
highlights in the Society’s develop- 
ment. In the 360 issues spanning its ex- 
istence Civit ENGINEERING has record- 
ed the results of multitudinous studies 
and investigations in such areas as em- 
ployment conditions, unionization, sal- 
aries, registration, engineering educa- 
tion, research, to mention a few. It 
has reported technical improvements 
wrought by Society committees in col- 
umn analysis, in reinforced concrete, in 
railroad design, in pipeline planning, 


and in a score of other active fields. 

In addition to keeping members 
abreast of technical and professional 
developments, Crvi. ENGINEERING has 
done a great deal of run-of-mill report- 
ing. It has brought members news of 
Society, Technical Division, and Local 
Section meetings; has told them of job 
changes in their number; has published 
notes on recent technical books and lit- 
erature; has apprised them of job op- 
portunities; has brought monthly word 
of the Washington scene; has listed all 
new members; has published obituaries 
of all deceased members; and in its ad- 
vertising pages has described the 
machines, materials, and processes that 
help the engineer on the job. 

Inevitably Crvi. ENGINgERING has 
nurtured the Society’s growing con- 
sciousness of its responsibilities in di- 
rections and areas undreamed of thirty 
years ago. This, needless to say, it 
could not have done without the gen- 
erous help of the members who have 
contributed some 4,000 articles to Crviu 
ENGINEERING telling of their projects 
all over the world, of their studies, and 
of their researches. 
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HAROLD H. GEBERT, 


A one-hundred-million-dollar exam- 
ple of what can be done to rebuild the 
heart of a city is Penn Center in Phila- 
delphia. A new addition to this center 
has almost been completed—a 432-unit 
cooperative apartment house, the larg- 
est such structure financed by the Fed- 
eral Housing Administration. Known 
as Penn Center House, it forms part of 
the urban rebuilding program for cen- 
tral Philadelphia, made possible by the 
moving of the old Broad Street Sta- 
tion and the railroad tracks that ran 
into it on what was long known as the 
“Chinese Wall.” 

Penn Center House is the sixth ma- 
jor new building in Penn Center. Al- 
ready in use is the Pennsylvania Rail- 
road Suburban Station Building, a 
multi-story structure with offices built 
over the relocated suburban railroad 
terminal. Next came No. 2 Penn Center 
and No. 3 Penn Center, office build- 
ings on the site of the old Broad Street 
Station. A full block is occupied by the 
Transportation Center with its high of- 
fice-building structure, its three-story 
garage and Greyhound Terminal. Just 
icross the street is the new Sheraton 
Hotel. 

These buildings and those to come 
will occupy less than 50 per cent of 


AT CENTER: Heavy bars extending down into the caissons tie the 
columns into the foundation to resist uplift in the narrow structure. 


AT FAR RIGHT: The boom of the Towercrane was raised to pivot at 
130 ft above the street to reach over the high floors of the building. 


Slab is being concreted at ground level.» 


FIG. 1. Typical layouts for apartments of 2, 
314, 4 and 5 rooms in Penn Center House 
Room sizes are approximate. 
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Vice President, R. M. Shoemaker Company, Philadelphia, Pa. 


the area. The problem of motor trans- 
port is partly handled by an under- 
ground street, with loading docks for 
delivery to Penn Center buildings at 
basement level. The same solution was 
applied to the Greyhound Terminal; 
buses go underground to the passenger 
loading and unloading level. 

Penn Center has been more than 
thirty years in the making. The first 
plans for its development date back to 
1923, when a fire in the Broad Street 
Station gave some civic-minded Phila- 
delphians the idea of moving the old 
station and the railroad approaches to 
it and making the space available for 
modernizing the city’s crowded center. 
The depression of the early thirties and 
World War II in the early forties de- 
layed this urban rebuilding but it is 
now well under way, with additional 
structures planned for construction. 

Penn Center House is the first apart- 
ment building in the area but it has 
been so successfully financed and quick- 
ly sold that another is contemplated. 
sesides being the largest cooperative 
apartment house ever financed through 
the FHA, the new structure is distinc- 
tive in other ways. Despite expensive 
foundations, the 20-story, 397 x 72-ft, 
all-concrete building was economically 
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constructed fer a total investment, in- 
cluding land in the heart of Philadel- 
phia, of $7.2 million. The building has 
few frills but all essentials, including 
through-the-wall air conditioning units 
in every outside room. There is a lot of 
glass to make the apartments light and 
airy. The exterior brick wall is 4 in. 
thick and there is a 2-in. cavity and 4- 
in. concrete block backup to complete 
the wall. Floors are 714-in. poured- 
concrete flat slabs with no “drops” eXx- 
cept spandrel beams. Columns are the 
same size from top to bottom to per- 
mit economical formwork as well as a 
single location plan for all appliances, 
cabinets and bathroom fixtures. Strong- 
er concrete in the columns for the low- 
er floors helps to make this economical. 


Below the Chinese Wall 


Foundations for Penn Center House 
were troublesome. Column loads for the 
structure range from 2,200 kips for a 
few columns with heavy wind loading, 
through 1,200 kips for general building 
loads, down to some small loads for a 
two-story section. The structure is 
built on the site where massive mason- 
ry walls had held the embankment on 
which the trains ran into the old 
Broad Street Station near City Hall. 


oe 














Above-ground parts of the embank- 
ment were removed a few years ago. 

Caissons were selected to carry the 
loads to rock at depths varying from 
19 ft to 63 ft. The original plans called 
for belling out the caissons at the sur- 
face of moderately hard rock to keep 
the loading to around 30 tons per sq 
ft with a permissible maximum of 
about 40 tons per sq ft. The founda- 
tion contractor asked permission to 
make the caisson shafts full size all the 
way down instead of belling them out 
at the bottom—with the exception of a 
few caissons. The size ranged from 36 
to 72 in. but most of the caissons were 
in the 56-in. to 66-in. range. The holes 
were augered and followed down by 
steel casing, in sections, to provide a 
cased hole that was practically dry and 
could be visually inspected. Holes pen- 
etrated from 3 to 12 ft into the rock, 
depending on its visual appearance and 
on a system of rock testing utilizing 
hand-held drills. 

The engineers, working with a local 
material testing laboratory, established 
through lab tests that an acceptable 
40-ton rock was reached with a factor 
of safety of 214, when a new 1%-in. 
diamond drill, using an air pressure of 
100 psi, and with the operator leaning 
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on the 75-lb air hammer, made a pene- 
tration of not more than 8% in. in one 
minute. Three drill tests were made 
under supervision and an average pen- 
etration was taken. If the tests were 
unacceptable, the excavating contrac- 
tor had a choice of belling out to a 
prearranged larger bearing area or 
ontinuing the caisson until firmer rock 
was encountered. No credit was given 
to rock sockets and no allowance was 
made for the well-known fact that the 
bearing value of rock in its native bed 
had a much higher bearing power than 
t core sample that was removed and 
tested. 
Concrete of 
lischarged into the hole directly from 
transit-mix trucks. (Some caisson caps 
were of 5,000-psi strength to match the 
olumn concrete 
shell of the caisson was withdrawn as 


3,000-psi quality was 


above.) The steel 


concrete was placed a few pieces of 
the casing were left in the ground 
where they had become wedged, as it 
vould have cost more to remove them 
than they were worth 

The basement and first two floors of 
are arranged to provide 
238 parking places, or 
tor each two apartments The gurage 


the structure 


ibout one car 


rea was designed for a 75-psf floor 
load. Wood forms were built in place 
to carry the concrete slab, which was 
warped in some areas for ramps 

The long building is divided by ex- 
pansion joints into three sections. Be- 
cause of its narrow width, special shear 
walls are necessary. In the center sec- 
tion, shear is resisted by the concrete 
walls of the elevator shaft and stair- 
well. Two 8-in 
extending to the top of the structure, 
take the shear of each wing. 

The structure was designed for a 
floor live load of 40 psf in the apart- 
ments, 100 psf in public areas, and 30 
psf on the roof. The ultimate-strength 
method was used for column design 
with the rest of the structure planned 
uxccording to elastic design procedure 
2ail steel was used in the columns at 
design yield strength of 50,000 psi and 
intermediate steel at a 40,000-psi yield 
strength in slabs and the like 


reinforced cross-walls, 


Tower crane for concrete 

A Universal-Liebherr Towercrane, 
in import from West Germany, was 
used for hoisting the concrete, moving 
the forms and handling other mate- 
rials of construction. This electric-pow- 
ered crane has a vertical tower mount- 
ed on the usual rotating bed frame, in 
this case moved on rails. The boom is 
hinged high up on the tower so that it 
ean reach over a structure to permit 
spotting loads at some distance hori- 
zontally. The tower is built so that it 
can be extended as the structure rises 
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to permit swing of the boom, This 
building was ideal in size and shape for 
the use of the Towercrane. Its width 
is such that the boom could reach the 
whole structure, and there was enough 
work that could be handled from one 
set-up to make it economical to lay a 
firm track and set up the rig. 

The crane traveled the 400-ft length 
of the building on rails of 15-ft gage, 
ind its 105-ft boom could reach even 
remote corners of the structure. For 
the lower floors, the rig was used with 
the pivot point of the boom at 79 ft 
6 in. above the rails. For the upper 
floors the tower was raised so that the 


boom un was 130 ft above the ground 


With 
other materials were placed directly 


where needed for all floors up to th 


, 
t 
; 


his arrangement, concrete and 


15th. On the five top floors 
necessarv to wheel concrete 
side of the building 

The operator sits at the pivot level, 
in this case 79 or 130 ft above the rails, 
where he can spot the load visually 
rather than through a signalman. In- 
it took a little time for op- 


} 


cidentally, 
erators to become used to the swing 
ind swav of the flexible tower and t 
learn to avoid rapid starting and stop- 
ping of the swing; some 
not stay with the job 

4 single set of wall, 
spandrel forms was | 
of slab forms, for the 18 apartment 


floors. The column forms were accu- 


| 
eoumn and 


1, with two sets 


rately made in a shop, ind built suf 
ciently rigid to withstand being used 


<U) times ( 


complete the structure 
of plumb. The slab forms 


vere supporte d on wood shore Ss, we dge 


within 14 in 


1 camber of 1% in. in 5 ft 


between columns 


T . } } f ] 
Eacl f plywood was carefully 


h p 
marked for its position in the structure 


ind was reset each time in exactly the 
same position for successive floors. On 
the plywood, locations of inserts for 


pull-boxes and pipe openings were 
marked accurately, and the reinforcing 
steel needed was indicated. This result- 
ed in fast and easy placing of material 
ind permitted rapid checking of an en- 
tire floor 

Each floor required about 600 cu vd 
The 25,000-sq ft area was 
formed and concrete placed in five sec- 
Thus the 
building could rise at the rate of one 
floor a week. Column, wall and span- 
drel forms were stripped the day after 
concreting and raised to position for 
the next floor. The two sets of slab 
forms made it possible to leave these 
supports in place for several days while 
the concrete gained strength. The form 
sections were carefully removed and 


of concrete 


tions on successive davs 


or by hand to temporary plat- 
I 


rms at the periphery of the building, 
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where the crane hoisted them to their 
next position. The plywood was coated 
with plastic at the start of the work 
ind, with minor touch-ups, was satis 
factory for the ten to twenty uses re- 
quired 

Again, delivered in 
transit-mix trucks and discharged di- 
rectly into a light-weight bottom-dump 
bucket for hoisting by the crane. A full 
cubic vard could be handled with the 
crane boom on a moderate radius but 
the load was reduced for placing it a 
distance from the center of swing. An 
idmixture, Sonotard, was used in the 


concrete was 


concrete to give improved strength and 
workability 
easier finishing 


The slab surface was steel troweled 


ind slow initial set for 


in preparation for an asphalt-tile floor 
The un ide wW earborundum 
rubbed to eliminate noticeable irregu- 
larities: this was done by a “giraffé,” 
the job name for a power-driven unit 
that was moved around on wheels while 
extendable arm held the rubbing 
¢ against the ceiling. 
apartments and 
iround baths are of 4-in. cinder block, 
plastered on both sides. Walls within 


solid plaster, 


between 


in apartment are 2-in 
il plaster could be ipphed on bot] 
sides. Plaster is mixed at the ground- 
floor level and pumped all the way up 

’ For the 


through a 2-in. pipe 
ipper floors, a booster pump is set up 


ind hose 

The brown or seratch coat is sprayed 
rectly on the walls and struck off 

with a wood screed. The white surface 
at is pumped up to tubs 


hand in 


floor and applied 
ventional manner 
The cooperative apartments in the 
Penn Center House are finished with 
1int and trim as wanted by the own- 
er. Appliances are furnished installed 
ind include a_ refrigerator, electric 
stove with separate oven, dish-washer 
ind a washer-drver. Cabinets are built 
in and asphalt tile is laid in all rooms 
Baseboard steam heat is provided along 
ill exterior walls. The air-conditioning 
units are individual for each room and 
ire designed to be easily removable so 
that if a unit fails to function, it can 
be replaced in minutes 
Ninety per cent of the apartments 
had to be sold before FHA financing 
could be completed and construction 
started. The public was attracted by 
idvertising and sold from sample apart- 
ments set up in the Thirtieth Street 
Station of the Pennsylvania Railroad. 
The architect for Penn Center House 
is George S. Idell. The structural en- 
gineers are Allabach and Rennis, Inc. 
Robert G. Hoffer Co. erected the con- 
crete frame, and R. M. Shoemaker Co 


is the general contractor 
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Integrated improvements 
for Chattanooga 


A freeway and a large amount of land 
leveling are major elements of the 403- 
icre West Side Urban Renewal Project 
Tenn. The project 
offers an excellent example of economies 
chieved through coordination of pub- 
TT works programs 
interrelated slim clearance with down- 
town freeway construction, utility: ex- 
pansion, and facilities 
fringed by light industry. The total 
ost of this work will be considerably 
less than that estimated for these pro- 
grams if they had been undertaken sep- 
irately. The savings are due solely to 
careful project planning and imagina- 
tive engineering studies 

The West Side Project Is idjacent to 
the central business district, and is 
bounded by the Tennessee River and a 
district industry 
This section of Chattanooga developed 


in Chattanooga 


Chattanooga has 


community 


devoted to heav. 
t an early date because of a natural 
boat landing on the river. The flood 
plain in the vicinity of the landing was 
leveloped for industry and worker 
housing, while the higher area became 
the fashionable section of the city. Over 
‘ period of years, however, the fashion- 
able homes were converted into apart- 
ments and rooming houses 

A detailed analysis of housing and 
environmental! within the 
West Side Project revealed that prac- 
tically all the structures were seriousl\ 
deteriorated, lacking in basie facilities 
for healthful living, functionally obso- 
lete and placed on lots of inadequate 
size. Of the 2,940 dwelling units in the 


conditions 


project, 80 percent were substandard. 
The existing street pattern was discon- 
tinuous and rights-of-way were ex- 
tremely narrow in all but a few cases 
The urban renewal area was lacking in 
community facilities since only four 
small recreational served the 
1,960 families residing in the section. 
In much of the West Side, commercial 
ind industrial uses were intermixed 
with residential structures, to the detri- 
ment of both types of use. Some sec- 
tions had inadequate utility services, 
ilthough this was not a major problem. 

Preliminary reconnaissance of the 
project area made it evident that many 
types of problems would be encoun- 
tered in the clearance of 403 acres in 


areas 
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ROBERT E. BARKLEY, M. ASCE, Executive Director, Development Commission of Greensboro, N. C. 


Formerly Urban Renewal Coordinator, Chattanooga, Tenn. 


the heart of the city. The Chattanooga 
Housing Authority considered it essen- 
tial to maintain over-all control of the 
planning of the project, but to utilize 
specialized services in solving technical 
problems. Adequate base maps were 
obtained by photogrammetry; topo- 
graphic maps were prepared to a scale 
of 1 in. equals 40 ft, with 2-ft contour 
intervais 


Proposed land uses analyzed 


Market analysts were employed to 
issist in the delineation of proposed 
land uses and in determining the eco- 
nomic feasibility of the urban renewal 
\ site planner was retained to 
formulate the street pattern and a plan 
of redevelopment. A firm of civil engi- 
neers assisted the Housing Authority in 
the preparation of utility plans, grad- 
ind other site improve- 
ments. The combined services of these 
consultants has resulted in a program 
that is unique from an engineering 
standpoint and a significant contribu- 
tion to urban renewal. 

Topography was a major factor in- 
fluencing the rede velopment of the 
project. The flood plain along the Ten- 
nessee River has an elevation of 650, 
ind the central business district is only 
slightly higher. Within the project area 
there are four hills, the highest of which 
has an elevation of 973. These hills had 
profoundly affected the past develop- 
ment of the West Side, creating many 
discontinuities in the street pattern 
ind making much land unusable for de- 
velopment. Although the project is in 
the center of Chattanooga, almost one- 
fifth of the total land area had not been 
built on, primarily because of topogra- 
phy. Project planning and preliminary 
engineering made it evident that con- 
siderable grading would be necessary to 
effectuate a desirable reuse plan. 

Reuse planning required careful co- 
ordination with the location and design 
of a projected freeway. At the inception 
of the urban renewal project, the route 
and tentative geometrics of the free- 
way had been established by the Ten- 
nessee Highway Department. The free- 
way traverses the entire length of the 
urban renewal project, and serves as a 
spur from the Interstate System to a 


project 


ing schemes, 


5 


connection with U. S. Route 27 north 


of Chattanooga. It has been located so 
as to form a buffer between the central 
business district and the residential 
areas projected as part of the urban 


renewal plan. 

The freeway, which runs in a north- 
south direction, provides three major 
interchanges with intersecting streets 
serving the downtown section and the 
urban renewal area. This major high- 
way has enhanced the marketability of 
land in the West Side area, while street 
revisions accomplished through urban 
renewal have improved the accessibility 
of the freeway. 

Construction of the entire freeway 
system in Chattanooga will require 
more than 6,500,000 cu yd of borrow. 


. These fills will raise the freeway above 


flood stages of the Tennessee River and 
will permit overpassing of existing 
streets. Before the urban renewal pro}- 
ect was started, the Tennessee Highway 
Department planned to dredge em- 
bankment material from the Tennessee 
River, stockpile the material to drain 
ind consolidate, and then haul it to fill 
sections. Need for regrading parts of the 
renewal area led to a consideration of 
the hills as an alternative source of 
borrow. The dredged material would 
not have to be hauled as far as material 
excavated from the four hills, but 
would require considerably more han- 
dling and the acquisition of a diked 
storage area. Cost comparisons clearly 
showed that borrow material obtained 
from the West Side would be the 
cheaper source. Soil investigations 
clearly indicated that a cut of 160 ft 
on the highest hill was entirely feasible. 

Grading of the hills will not only per- 
mit a considerable improvement in the 
street pattern, but also will increase the 
amount of buildable land. Regrading of 
the largest hill, which will require a cut 
of 160 ft, will increase the amount of 
usable land from 12 to 28 acres. The 
hills will still afford commanding views 
of the city and the river, and the area 
will be highly desirable as an in-town 
neighborhood. 

About 1,150 families will be rehoused 
in garden apartments and town houses, 
at densities ranging from 18 to 20 fam- 
ilies per acre. Another 230 families will 
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be rehoused in high-rise apartments, 
having a net density of about 40 fam- 
ilies per acre. School, community and 
shopping facilities will complement the 
residential uses and effect a stable bal- 
ance of facilities within the area. 

Unsuitable bank slopes and ravines 
will be left in their natural state. They 
will serve as effective buffers against 
other land uses surrounding the hills. 
Several other public park areas are in- 
cluded in the plan—a_ neighborhood. 
park at the summit of the largest hill, 
and a river-front park complete with a 
marina 

The freeway right-of-way requires 
approximately 63 acres within the West 
Side project. About 70 acres will be 
utilized for residential purposes. The 
distribution of the existing and pro- 
posed land uses outside the freeway is 
shown in Table I. 


TABLE I. Allocation of land uses 
within West Side Project 
Exclusive of 63 acres of 
freeway right-of-way 


Proposep 
ACREAGE 


EXxistinc 
ACREAGE 


Tyre or Use 


67.15 
122.88 69.63 
13.52 81.03 
63.26 0 
15.47 35.71 
44.49 102.45 
13.29 12.16 


39.08 


340.06 340 06 

The area grading will permit a more 
efficient street pattern and a reduc- 
tion in street rights-of-way from 67 to 
39 acres. The amount of land for public 
or semi-public uses will be increased six 
times, thus maintaining the stability of 
this in-town neighborhood. 


Major public improvements 


The urban renewal plan for the West 
Side will accomplish a number of other 
major public works improvements. A 
major street will be constructed paral- 
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View of completed segment of freeway shows bridge across Tennessee River. This 
bridge has second largest deck girder span in the United States. 


lel to, but at some distance from the 
Tennessee River. This street will not 
only improve traffic circulation within 
the central area of Chattanooga but 
will also provide good access to sites of 
heavy industry along the Tennessee 
tiver. A major east-west street, which 
now a dead end within the 
project, will be extended to connect 
with the river-front drive. 

The local street pattern has been de- 
signed to facilitate access to abutting 
property, while discouraging a heavy 
flow of through traffic. This dual aim 
presented a difficult design problem in 
the central area of a city. The reshap- 
ing of the hills permitted the design of 
a local street system with only one 
grade of 11.5 percent. Average maxi- 
mum grades will be about 8 percent, 
whereas grades of 20 percent or more 
are not uncommon on the existing 
streets. 

Many administrative and engineer- 
ing problems have had to be resolved 
to realize the urban renewal plan 
tight-of-way for a part of the express- 
way through the West Side 
quired before the urban renewal proj- 


comes to 


Was ac- 


, 


ny 
Z 

Y 
UF FIG. 1. Road pattern 
Y ties this plan of 
Y Chattanooga's West 
Side Urban Renewal 


Project to photo 





above. Only major 
roads are shown. 
Squiggly lines show 
major hills. 
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ect was started. To avoid double nego 
tiations and claims for severance dam- 
uges, severed parcels were acquired in 
their entirety. This contrary to 
customary Highway Department prac 
tice, but was accomplished at a great 
saving mn The total 
cost of each parcel was then prorated 
between the 


was 


cost acquisition 
two agencies on the basis 
of the relative land area in each project 

Acquisition and clearance of borrow 
areas have been closely coordinated with 
freeway construction. The section of the 
freeway thus far built through the re- 
newal area required about 300,000 cu yd 
This borrow has 
been obtained from the smallest hill in 
the project area Another section of the 
Ireeway, 


of borrow excavation 


under contract, will re 
quire the material remaining in this 
hill. The site will then be ready for the 
expansion of high recreational 
facilities 

Since borrow will have to be hauled a 
maximum distance of four miles, trans 
portation to the expressway embank- 
ments constitutes a major problem. A 
desirable objective would be to elimi- 
all borrow haul on city streets so 
is to minimize delays to traffic and 
eliminate wear and tear on pavements 
The Tennessee Highway Department 
will accomplish this goal largely through 
the construction of private haul roads 
over freeway right-of-way 

As shown in Table II, substantial 
public works activity will result from 
the urban renewal program. Site im- 
provements will total about $4,962,000, 
exclusive of land but including engi- 
neering and contingencies. Table II 
does not include funds spent by the 
State Highway Department for the «= 
freeway and access street construction. 
or costs of grading included in the bor- 
row areas. The grading costs listed in 
Table II are those to be incurred by 
the Chattanooga Housing Authority in 
preparing land for resale. Coordination 
of the freeway and urban renewal pro- 


now 


school 


nate 
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An obsolete apartment house is demolished. Cleared land in 
background is leased temporarily for off-street parking. 


grams will provide additional grading 
estimated to cost $3,000,000 at no cost 
to the Chattanooga Housing Authority. 


Table Hl. Principal public works 
expenditures for West Side 
Urban Renewal Project 


Ire Estimateo Cost 


Grading 

~wers 

Streets and sidewalks 
Electrical system 
School buildings 

Fire station 

Park development 


$ 810,150 
636.710 
1,158.350 
824 000 
1,050 000 
255 350 
227,500 


otal $4,962,060 


Since this urban renewal program is 
being financed with federal funds, cer- 
tain project improvements are only 
partially eligible as project costs. Eligi- 
bility of a particular facility is deter- 
mined on the basis of service to the 
project area in relation to its total serv- 
ice area. Eligible costs range from 21.7 
percent for a central fire station to 100 
percent for most of the streets, sewers, 
ind schools. The total eligible costs of 
this program are estimated a*$20,879,- 
170, as shown in Table ITI. 


TABLE Ill. Financing of West Side 
Urban Renewal Project 


Evicmmz 
EXPeNnvitURes 


Administration and planning $ 732.000 
Relocation and property management 122.500 
Legal and land acquisition expenses 375,340 
Purchase of real estate 12,998,450 
Site clearance 687.250 
Public works improvements 4,882,100 
Interest and contingencies 1,081,530 


Subtotal 
Less resale of land 


$20.879,170 
5,141,870 


Net cost $15,737,300 


Resale of land will reduce the net 
project cost to $15,737,300. About half 
of the city’s participation in project 
costs will be met by various site im- 
provements, while the other half will be 
paid in cash. Relocation payments to 
displaced families and businesses will 
require an additional federal grant of 
$137,350. 
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Planning of the West Side Project 
extended over a two-year period, be- 
cause of the size of the area and the 
time required for coordination with 
other public programs. Project execu- 
tion was originally scheduled to cover 
a six-year period, but the project is now 
ahead of schedule. It was anticipated 
that real estate acquisition would re- 
quire four years, but about 70 percent 
of the real estate has been acquired in 
less than two years. Only 27 contested 
condemnation cases have been required 
to settle values on the 731 parcels thus 
far acquired. } 

Although a total of $495,500 was 
budgeted for building demolition, the 
Chattanooga Housing Authority has 
been very successful in selling struc- 
tures for salvage to wrecking contrac- 
tors. Proceeds from these sales have 
amounted to $56,000. A total of 787 
residential structures and 35 non-resi- 
dential buildings have been cleared 
from the project area; this represents 
69 percent of the total number to be 
demolished. 


Rehousing for displaced families 


Urban renewal agencies have both a 
legal and a moral responsibility to pro- 
vide safe, sanitary, and decent rehous- 
ing for displaced families. The basic ob- 
jective of urban renewal has not been 
accomplished until site occupants have 
been properly rehoused. During the 
planning stages of the West Side Proj- 
ect, detailed analyses were made of 
housing characteristics in Chattanooga. 
These studies showed that many fam- 
ilies living within the urban renewal 
irea could afford new housing resources. 
As a result, approximately 425 units of 
for-sale housing have been constructed 
under the FHA 221 program. 

The Chattanooga Housing Authority 
operates 1,931 units of low-rent public 
housing. Since turnover in these units is 
not sufficient to house low-income fam- 
ilies displaced by the urban renewal 


Old commercial buildings are being demolished—within three 
blocks of the 100-percent retail area of the city. 


and freeway projects, an additional 700 
units are planned. Land has been ac- 
quired and a contract awarded for al- 
most 200 of these units. 

The relocation resources utilized by 
families thus far displaced from the 
West Side Project are given in Table 
IV. A total of 783 families have thus 
far been relocated from the West Side; 
55.7 percent of these have been placed 
in standard housing. 


TABLE IV. Relocation status of 
families displaced from West 
Side Project, July 30, 1960 


Noumser Percentace 
or Torau 


Revocation Stratus 


Standard rental 
Standard sales 

Public housing 
Substandard housing 
Disappeared, evicted, etc. 
Not yet relocated 


1,484 

Urban renewal offers a great chal- 
lenge to many professions—the archi- 
tect, the social worker, the realtor, and 
the civil engineer. Conditions in various 
projects will vary, but the Chattanooga 
program vividly illustrates the impor- 
tance of civil engineering in urban re- 
newal planning. There is great oppor- 
tunity for the civil engineer, provided 
he can recognize and coordinate the 
contributions of other professions. 

The West Side Project is being under- 
taken by the Chattanooga Housing Au- 
thority; Edward Steiner is Chairman, 
Herbert Banks, Executive Director, 
and Billy C. Cooper, M. ASCE, Direc- 
tor of Urban Renewal. Site planning 
services were performed by Ewald and 
Associates of Memphis. Engineering 
and field inspection is being provid- 
ed by the Schmidt Engineering Co. 
of Chattanooga. Marble J. Hensley, 
M. ASCE, is the Urban Renewal Co- 
ordinator for the City of Chattanooga. 
The writer was responsible for planning 
and for the initial stages of project 
execution. 
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Cutaway view of Shippingport Atomic Power Plant. 


CONSTRUCTION PROBLEMS OF 
NUCLEAR POWER PLANTS 


DONALD G. ISELIN 

Lieutenant Commander, CEC, USN 
Executive Officer and Assistant Director 
U. S. Naval Civil Engineering Laboratory 


Port Hueneme, Calif 


7. get some idea of the magnitude 


of the construction task for 
consider 


nuclear 
power plants, 1 job of close 
tolerance and rigid inspection with 
many specialized materials that re- 
quires 30.000 cu vd of concrete: 3.000 
tons of reinforcing steel; 8,000 tons of 
structural steel; 80,000 ft of piping 
with 25,000 welds, with over half the 
welds requiring 100-percent X-ray in- 
spection; 700,000 ft of cable and wir- 
ing, and a peak crew of 1,000 men 

Ten years ago, there were no such 
plants in existence. Today there are 
more than ten major nuclear power 
plants as well as over ten smaller plants 
in operation or under construction in 
the United States alone. Along with the 
nereased use of this new power source 
have come many construction problems 
(mong these are 

Stainless steel pipe needed in large 


quantities. This gives mse to the re 
quirement for large numbers of quali 
fied welders of stainless steel, 
LV tilable 


who are 
not normally 
Compact plants with complex piping 
irrangements. This requires much more 
than the usual detailed planning 
of installation sequences and work 
schedules. It also affects the designer's 
method of 
drawings. 
Inspection, rigid, thorough and ex- 
tensive, and test requirements, which 
iffect construction procedures, 


developing construction 


inspec 


tion procedures and the size of the in 


spection forces 

Change orders. No nuclear plant to- 
day can be considered routine. Ad- 
vances in technology are being mack 
rapidly and each designer and custon 
er will want to take advantage of ever 
significant 


technical iidvancement 
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designs will become 
the technical 


Even “frozen” 
rapidly unfrozen when 
advancement is made. 

Containment. Large steel shells are 
used to house the entire nuclear sys- 
tem, and can restrict the use of normal 
construction techniques. 

The chief difference between a con- 
ventional power plant and a nuclear 
power plant is the fuel used and the 
method of controlling it. A cutaway 
rendering is shown of the Shippingport 
Atomic Power Station, a 60,000-kw 
plant which has been producing elec- 
tricity for over two years. Nuclear 
power as we know it today comes from 
the fission or splitting up of certain 
heavy elements, such as uranium and 
plutonium. So tremendous is the en- 
ergy liberated by this process that one 
pound of uranium can generate as 
much energy as 1,300 tons of coal. 

To make nuclear energy useful as a 
power source, & way must be found to 
control the fission. Nuclear physicists 
have developed several schemes to ac- 
complish this, and nuclear engineers 
have designed and built reactors that 
ichieve the desired control. 


Unusual plant features 


There are several unusual character- 
isties of nuclear plants that merit con- 
sideration by designers and construc- 
tion contractors. In the first place the 


nuclear fuel is radioactive, so that any 
of it which gets into the circulating 
system contaminates that system. Sec- 
ond, the nature of the nuclear reaction 
is such that most of the impurities 
in the circulating system that pass 
through the reactor become radioac- 
tive. Third, the material of the cir- 
culating system itself, for example, wa- 
ter, becomes radioactive as it passes 
through the reactor. With water, radio- 
ictivity is very short lived however, 
ind dies out almost immediately when 
the nuclear reaction is shut down. The 
former two radioactivity, 
however, are long-term and must be 
contended with until removed. 

To keep this radioactivity to a mini- 
mum, non-corroding materials such as 
stainless steel are used in the primary 
ind a purification bypass sys- 
tem is usually used to remove some of 
those impurities that do creep in. 


types of 


systems, 


Reactor plant 


To make a reactor plant more under- 
standable, a schematic diagram of the 
basic cycle of the pressurized-water 
reactor plant at Shippingport, Penn., 
is given in an accompanying illustra- 
tion. The main coolant system con- 
tains water under a pressure of 1,800 
psi. This water enters the lower ports 
of the reactor vessel at a temperature 
of approximately 485 deg F. In passing 
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upward through the reactor the water 
is heated about 30 deg by the nuclear 
fuel. It then leaves the reactor through 
the upper ports and proceeds to the 
heat exchanger, or steam generator, 
where it passes through the primary 
side of a tube bundle. In passing 
through the heat exchanger it gives up 
the 30 deg of heat it gained to the wa- 
ter on the secondary side of the heat 
exchanger. The main coolant is then re- 
turned by a pump to the reactor. The 
secondary water is maintained at a 
pressure of about 600 psi and at the 
prevailing temperature this water 
turns to steam and is collected in the 
steam-drum part of the steam gener- 
ator. 

Not only must the entire primary 
circuit just described be constructed 
for 1,800-psi service, it also must con- 
tain the radioactive particles described 
earlier as resulting from fuel defects, 
impurities resulting from corrosion or 
other sources, and the short-term ra- 
dioactive oxygen of the water. For 
reasons of both strength and corrosion 
resistance, stainless steel is often chosen 
as the material for the primary loop. 
At the Shippingport Atomic Power 
Station the piping of the main coolant 
loop is 18 in. in diameter and the 
walls are 11% in. thick, of grade 304 
low-carbon stainless steel. In the con- 
struction of this main coolant system, 
84 welds of the full pipe diameter 
were required. From the standpoint of 
economy of material and minimum 
number of welds, it is evident that the 
primary system of a nuclear plant 
should be as compact as possible. 

The secondary system, or the steam 
system, is completely isolated from 
any direct contact with the radioactive 
fluid of the primary loop. Separation 


is obtained at the tube walls of the 
heat exchanger, where the primary 
coolant circulates through the tubes 
and the secondary mixture (of water 
and steam) circulates on the outside of 
the tubes. The secondary or steam 
system can be considered as conven- 
tional design and construction, except 
for minor modifications to permit mon- 
itoring for possible radioactivity (in 
the event of a tube leak) and the 
assurance of low chloride content in 
the steam system. The low chloride 
content is required because of the 
deleterious effect of this material on 
stainless steel. 

Many other systems are required in 
the nuclear part of the plant to permit 
operation of the basic cycle. These in- 
clude systems to charge water and 
chemicals into the plant and a system 
to discharge water from the plant. 
Since the discharge of primary coolant 
water is radioactive it is necessary to 
contain the discharge for later process- 
ing. Other systems include a purifica- 
tion system to remove impurities 
from the main coolant; emergency 
cooling systems for the reactor in 
the event of loss of main coolant; a 
relief valve system (for plants oper- 
ating at pressure); a pressurizing sys- 
tem to maintain an accurate operating 
pressure; a sampling system to deter- 
mine the actual content of the main 
coolant system; a valve operating sys- 
tem for remote control of valve posi- 
tioning; a component cooling water 
system to cool primary plant compo- 
nents such as pumps, reactor shield 
tank and control rod mechanisms; and 
a radioactive waste disposal system for 
processing all radioactive discharges 
and wastes from the plant. A number 
of electrical control systems are also 


Basic schematic of the Shippingport pressurized water reactor. 





needed, but these are not subject to 
radioactive contamination in the way 
that the fluid systems described above 
are. 


Energy requirements 


At this point the question may be 
raised as to whether so much effort is 
really worth while in view of the much 
simpler techniques involved for a con- 
ventional power station. However, 
many people are already asking 
whether the destructive use of coal, 
oil and gas is wise. The use of these 
basic materials as direct contributions 
to chemical processes such as the man- 
ufacture of steel, the production of 
synthetic fibers and even the synthesis 
of food gives them a value that may 
far exceed that of the heat liberated 
in their combustion. 

It would seem evident then that 
nuclear power plants are more than a 
passing fancy and that attention to 
the solution of problems unique to the 
construction of such plants is impor- 
tant. 


Special materials 


The first problem to be considered is 
that of using special materials for sub- 
stantial parts of the job. Stainless steel 
is used in large quantity in nuclear 
plants, especially for piping. The weld- 
ing of stainless steel requires proce- 
dures and experience quite different 
from the welding of carbon steel. When 
the piping is to contain radioactive or 
potentially radioactive fluids it is im- 
portant that no cavities or crevices be 
present along the pipe walls. For this 
reason no backing rings can be used 
in pipe joints. Consumable inserts have 
been developed and used successfully 
for welding stainless steel pipe. Since 


Stainless-steel weld in 18-in., 1,800-psi 
line. 


oxygen must be excluded from the 
weld area, a tungsten are bathed in 
helium is used for making the root pass. 
As the interior of the pipe must be 
free of all but inert materials, an argon 
purge is usually required. After one or 
two heliare passes are completed, the 
remainder of the weld can be made 
with the metal are process. 

It was found at Shippingport that it 
took about three weeks of training for 
1 qualified carbon-steel pipe welder to 
become proficient in welding stainless 
steel. For a job the size of Shipping- 
port, over 200 welders had to undergo 
an average of three weeks of intensive 
training in special facilities set up 
solely for training. 


Close working space 


The second problem is that of a 
complex plant in a compact area. To 
keep the cost of materials and welding 
down, the major components, such as 
reactor vessel, steam generators and 
pumps, are placed as close together as 
possible. This also means that the 
biological shielding, which must en- 
close the primary plant, can be made 
smaller. When all the equipment and 
systems previously mentioned are 
packed into as tight a volume as possi- 
ble, a real problem is created for the 
constructor. A typical working space 
is shown in an accompanying photo. 

One approach to the problem used 
was to consider the work to be done 
by physical areas or volumes, to have 
the construction drawings developed in 
this manner, and to assign the work 
to teams by area. With this approach, 
all equipment and piping in a given 
irea was installed by one crew or shift 
of crews. Under this system, an area 
crew had to use a minimum of draw- 


Typical working space for nuclear con- 
struction. 
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ings in accomplishing its work. Coor- 
dination between areas and between 
trades in a given area was particularly 
important. It was found that area su- 
perintendents were needed in addition 
to the normal job superintendents 
Some areas were no more than 35 ft in 
diameter, but the maze of equipment, 
piping, and electrical facilities made 
these small physical areas into com- 
prehensive installation areas 

The area method was effective for 
about the first 80 percent of construc- 
tion. At that point it became necessary 
to perform partial testing of systems 
Consequently it became desirable to 
complete individual systems in prefer- 
ence to completing 100 percent of all 
the work in a given area. Thus the em- 
phasis gradually shifted near the end 
of the work from the area concept to 
the system-completion concept. When 
about 80 percent of the construction 
was completed, small system teams 
were formed, whose job it was to com- 
plete particular systems or parts of 
systems that extended from one area 
to another. These system teams usual- 
ly, but not always, worked on a sep- 
irate shift from the area teams 

As construction neared completion, 
more men were moved from the area 
teams to the system teams. Close be- 
hind the system teams came the test 
teams, who checked out particular sys- 
tems for completeness and then car- 
ried out the hydrostatic or electrical 
tests on the system. Once checked out, 
each system was turned over to the 
operator, who then started normal op- 
erating procedures, including his own 
tags on all control points in the sys- 
tem, so that accidental activating of 
systems would not occur through in- 
idvertent actions of either the oper- 
iting or the construction forces. 


Rigid inspection 


One of the distinguishing characteris- 
tics of nuclear power plant construction 
is the scope and degree of inspection 
required. In the first place, systems 
carrying radioactive fluids are de- 
signed and constructed for zero leak- 
ige. Practically every weld in these 
systems is dye checked for surface de- 
fects and is also X-rayed for internal 
defects. The size and organization of 
the inspection group for this function 
ilone can well be imagined for a plant 
having 25,000 welds. In addition, vari- 
ous schedules of pipe are used, de- 
pending on the pressure and service 
involved. It is most important that 
pipe of the correct schedule be used 
for each application. For this reason, 
strict warehouse procedures and con- 
trol are required, as well as clear and 
thorough identification of piping as it 
is brought to the job site. One method 
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that has been used successfully to 
identify pipe is an indelible color cod- 
ing placed along the entire length of 
every piece of alloy piping at the man- 
ufacturer’s plant. 

Cleanliness is extremely important 
because every piece of dirt, grease, 
scale, and foreign material left in a 
system can eventually find its way to 
the reactor and not only become ra- 
dioactive but, if of sufficient size, can 
lodge in one of the narrow passages in 
the nuclear fuel area and interfere 
with proper heat transfer, possibly 
causing a serious defect in the fuel. 
One method is to start with completely 
clean materials and to maintain them 
that way throughout the construction 
and acceptance testing. This was es- 
sentially the method used at Shipping- 
port. It required chemical cleaning of 
piping and components on receipt, 
capping or otherwise sealing of open- 
ings, and making sure that no dirt or 
foreign material could enter when the 
pipe or other component was welded 
into the system. 

In addition to these steps, each hy- 
draulic system was flushed with large 
quantities of very pure water, and the 
effluent was examined by screening it 
through cloth sereens to determine 
when no more dirt or foreign material 
was being carried out by the water. If 
flushing is to be used, the designer can 
help considerably by taking it into ac- 
count in laying out his piping runs, 
expansion bends, and system intercon- 
nections. Early planning in the con- 
struction sequence can also be of value. 
Flushing rates were determined by us- 
ing flow rates slightly in excess of design 
flow rates, so that any particles that 
could be expected to move in service 
flow would come out in the flushing 
tests. 

A final step to insure cleanliness was 
taken at Shippingport by placing a 
filter trap in the reactor vessel before 
insertion of the nuclear core, and oper- 
ating the fluid systems in a normal 
manner. The previous cleaning pro- 
cedures, construction care, inspection, 
and flushing had been so effective that 
only negligible impurities were picked 
up by the reactor-vessel filter. 

The cost of cleanliness is high. Im- 
proved methods of assuring a clean 
reactor system, but with reduced cost 
and effort, are needed and will un- 
doubtedly be found. 


Change orders 


Change orders are always the plague 
of the constructor. In nuclear power 
plant construction not only do the 
usual changes occur as a result of phys- 
ical interferences, particular equipment 
purchased, and rechecking the design- 
er'’s calculations, but significant ad- 


Interior of plant containment vessel. 


vances in technology are being made 
rapidly. Many laboratories are devel- 
oping improved materials and im- 
proved techniques and finding out 
more about the nuclear process itself. 
If a greatly improved chemical treat- 
ment is developed during construction, 
it is worth while for the customer to 
incorporate provisions for it in the 
plant. This may mean cutting into 
existing systems for new interconnec- 
tions, or holding up shop fabrication for 
new drawings, but the promise of im- 
proved operating performance or safe- 
ty will outweigh the added construc- 
tion cost and scheduling difficulties. 

There is a point however at which 
changes must stop. Improvements are 
being made so fast that a plant that 
was always kept up to date would 
never get into operation. The point of 
cut-off is really the customer’s respon- 
sibility, but the constructor can assist 
materially by establishing good com- 
munications with the input end of the 
designer’s organization, so that any 
new requirement can be rapidly ana- 
lyzed for construction difficulties before 
it is processed all the way through the 
design stage. A realistic analysis can 
then be presented to the customer for 
decision before considerable effort has 
been expended and a “stop” order 
placed on construction. 

To assure maximum safety to the 
public, all parts of the primary nuclear 
plant are placed inside of a large con- 
tainer which is closed during the nor- 
mal operation, and which is of such a 
size that should the worst conceivable 
accident occur to the nuclear plant, all 
the products of the accident would be 
hermetically sealed inside the contain- 


er. This usually entails a consideration 
of vapor at some finite pressure 
and elevated temperature. Containment 
vessels are sometimes large vertical 
cylinders with hemispherical ends, 
sometimes large spheres, sometimes 
horizontal cylinders. There can be 
other shapes or combinations of shapes. 

In the case of Shippingport three in- 
terconnected cylindrical and one spher- 
ical container were built and pressure 
tested first. Then the plant was in- 
stalled through overhead hatches. A 
considerable restriction on construction 
techniques results from this process. 
One of the containment vessels at 
Shippingport before the plant was in- 
stalled is shown in an accompanying 
photo. Note the access hatch through 
which plant equipment must be low- 
ered. Other plants now being built are 
designed for partial construction of the 
containment vessel, construction of the 
plant proper, and then completion of 
the containment vessel, the pressure 
testing of the shell being performed 
with the plant inside. This method 
seems to be gaining in favor. 

Many problems naturally present 
themselves in any undertaking of the 
magnitude of a large-scale nuclear 
power plant. However, construction 
engineers are in the business of identi- 
fying and solving problems, and the 
wider their experience the better their 
results. Nuclear power is coming and 
I’m sure the construction industry will 
not want to be caught short in thinking 
that a nuclear power plant is just an- 
other job. It isn’t! 


Sarre was originally presented at 
,E 


the AS Reno Convention, before a 
Construction Division session.) 
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For long-range planning of a community. engineers must consider traffic flow. Norfolk's Hague area, east, is seen here 


Norfolk builds 


for the 
future 


Norfolk started early on redevelop- 


ment of its old central area and has 
now relocated 5,568 families. Urban re- 
newal has been extended far beyond 
the 127 acres of slums included in the 
program considered by the Redevelop 
ment and Housing Authority and the 
Norfolk City Council in 1949. The pro 
gram now embraces about 465 acres in 
the heart of the business district. More 
than half of what traditionally has been 
the financial and trading center of Tide 
water Virginia and northeastern North 
Carolina is in the area rebuilt or in 
process of rapid change 

The concept of urban renewal as an 
exclusive tool of the Federal Govern- 
ment has changed drastically since the 
combined Authority and city program 
was launched ten years ago. Private or- 
ganizations and individual property 
owners are now doing their share in a 
combined program that is giving new 
vitality to the community. 

As at present constituted, the pro- 
gram will entail expenditures of $183 
million within project boundaries when 
completed some years in the future 
Included in the project are commercial 
buildings, manufacturing and distribu- 
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J. H. WEIDMAN, Engineer, 


DONALD R. LOCKE, M. ASCE, Engineer, 


tructures and the 
like. ’ urban renewal bill will be in 
excess of a half billion doliars when all 
its aspects are included, both publi 


rrojects made possible or 


ind private } 


I 
stimulated by the massive 
downtown Norfolk slums 
interest are highway crossing 


top im 


irea where shipping 1 
portance to commerce 
\ bridge 


Portsmouth by way 


ind tunnel to neighboring 
Elizabeth 
River re presented closely integrated 
planning by the Elizabeth River Tunnel 
Commission and city and Authority en 
gineers, plus their fellow professionals 
on the state and federal level, and proj 
ect consultants. Virtually the same col- 
laboration was needed in building 
the 3.5-mile Hampton Roads Bridg 
ind Tunnel, opened in November 1957, 
five years after vehicular traffic began 
flowing through the Elizabeth River 
Tunnel 

In progress is a second tunnel to 
Portsmouth, closer 
teamwork among the engineering com- 
plex consisting of the Elizabeth River 


involving even 


Tunnel Commission, the city, the Au 
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before and aifter construction of the Hampton Boulevard-Brambleton Avenue Connection. 


Norfolk Redevelopment and Housing Authority, 


City Planning Commission, Norfolk, Va. 


ind the 

Plans ilso progressing to 
include parts ol a new Interst ite sys- 
possible by city rebuiding 


thority, ind federal gov- 


ernments 


tem made 

Virginia's greatest engineering under- 
taking, the 17.6-mile bridge and tunnel 
Chesapeake Bay, is the 
crowning achievement of the contagious 


crossing of 


in urban renewal program 
in revitalizing a community and a 
broad area of its surroundings. The 
$140-million fixed crossing will replace 
the Kiptopeke Beach-Little Creek Fer- 


ispects of 


ry and will require three years to com- 


plete. It will consist of a mile-long 
tunnel under each of two deep-water 
navigation channels, two bridges span- 
ning navigable streams, some 11 miles 
of trestle elevated above wave action, 
ind 9,000 ft of causeway and embank- 
ment. 

More tangible evidences of urban re- 
newal, both public and private, are to 
be observed in Norfolk proper, for ex- 
imple, such public undertakings as: 

A new civic center, with the first 
unit, a $4.8 million public safety build- 
ing, nearing completion on a 17-acre 
tract carved out of the city’s oldest 
business section. A new municipal build- 
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Norfolk, Va 


ing and another to house the state 
courts will be under construction soon. 

A regional medical center, which is 
nearing completion. It centers around 
the new $5.5 million wing of Norfolk 
General Hospital. A major unit, the 
million-dollar Public Health Center, 
wis opened recently Now ready ior 
occupaney is a 10-story, $2 .5-million 
Medical Office Tower for doctors and 
dentists, and a new _ million-dollar 
King's Daughters Hospital, which will 
have a physical connection with Nor- 
folk General 

A new central city urban highway 
system, most of the right-of-way for 
which came from the land areas once 
covered by slums and blighted strue- 
tures, 

But that’s not all. Among the pri- 
vately sponsored projects that should 
be mentioned are: be 

The new Maritime Tower, a 15-story 
multipurpose building in the heart of 
the business district. It houses a major 
department store, ramp garage facil- 
ities for 750 cars, a restaurant, and 
eight floors of office space. The cost ap- 
proximated $6 million. 

The Golden Triangle Motor Hotel, 


i 14-story combination motor hotel 
ind office building to cost $6.5 million. 
It will be ready for occupancy next 
June and will contain three floors of 
office space. The steel framework was 
finished in mid-August. 

The Lafayette Yacht Club, spread 
over 8.5 acres on what formerly was a 
marshy river-side dumping ground, 
one of the finest yacht clubs in the na- 
tion. Representing an investment of 
$2.5 million, it has pier space for 150 
pleasure boats and will boast an olym- 
pie-size swimming pool, largest in the 
South. The clubhouse was opened in 
September 

Among other evidences of the spirit 
of urban renewal are numerous remod- 
eling projects affecting old homes, 
neighborhoods, and commercial struc- 
tures. But even more impressive are 
the scores of well designed business, 
manufacturing, and industrial build- 
ings that are being erected on reclaimed 
land or elsewhere. 

The 400-acre Norfolk Industrial Park 
is a prime example. A_ $5,000,000 
distribution center for one of the na- 
tion’s largest grocery chains was opened 
early this vear. Several other manufac- 
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Norfolk's urban renewal program includes a $15-million Civic E 
Center. Nearing completion is the $4.8-million Public Safety 
Building, which will house Norfolk's jail and some municipal 
offices. Site for the new Civic Center is a 17-acre tract carved 
out of the city’s oldest business section. 
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FIG. 1. Arterial highways, bridges and tunnels play an im- 
portant role in Norfolk's urban renewal program. 


turing plants are in operation or pro- 
jected. More are coming. 
Illustrative of the urban 
spirit was the organization 
vears ago of the Tidewater Virginia 
Development Council, the industrial 
promotional agency for 18 political 
subdivisions which is headquartered in 
Norfolk. An offshoot of TVDC is the 
recently organized Southeastern Vir- 
ginia Regional Planning Commission 
which, through federal and _ other 
sources, has a $50.000 budget to begin 


renewal 
several 


this year a master plan for the region 
Most of the members are professional 
engineers 

A decade ago, Norfolk’s central busi- 
ness district was a maze of narrow 
streets surrounded virtually on all sides 
by deteriorating structures. To compli- 


BELOW, LEFT: Regional Medical Center nears completion, as 
shown in architect's rendering. The Public Health Center was 
recently opened, and now being occupied is a 10-story, $2.5- 
million Medical Office Tower and a million-dollar King’s Daugh- 


cate matters, railroad trucks hemmed 
in the greater downtown area on the 
north and east, and the Elizabeth River 
imposed a natural water barrier on the 
other two sides 

The flight of business firms to the 
suburbs was another complication that 
vecentuated Norfolk’s fiscal problem 
But the outlook has changed, mainly 

iuse of the intensive face-lifting 
program. It was made possible through 
urban renewal legislation inaugurated 
with the Housing Act of 1949 and ex- 
panded by subsequent legislation, nota- 
blv the Housing Act of 1954. 

Projected as part of the Downtown 
Redevelopment Project, largest such 
undertaking in the South, are even 
greater transformations, including the 
new Civie Center which is within its 
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boundanes. One or more pedestrian 
malls are in the plans, along with a new 
commercial section carrying out the 
irchitectural design of the Colonial era 
One of the malls will be flanked by 
ind the other by of- 

expansion of the 

city’s financia 
\ major det 


irtment store, plus 1 
lex of office buildings, are among 


omit 
ny 


ther improvements in the early plan 
TI s talk of converting 
(yranb' t, the eity & maior thor 


ing stages. There 
oughfare inother pedestrian mall 
he latter undertaking must neces- 
sarily await extension of the urban 
highway system and availability of 
part or all of the 7,200 off-street park- 
ing spaces to be provided by the Down- 


town Redevelopment Project 


ters Hospital, adjoining the new $5.5 million General Hospital 
addition. BELOW, RIGHT: Golden Triangle Hotel rises in Nor- 
folk’s downtown business district. The $6-million, 13-story struc- 
ture is expected to attract conventions next year. 
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The Brooklyn pier site before dewatering. An island that was 
once Fort Lafayette provided some work space and permitted 
use of a single line of sheetpiles for part of the cofferdam. 


Cutting edge of caisson in place in cofferdam at Staten Island. 
Note dry bottom in sand at 17 ft below high-tide level. Water 
depth increases rapidly to nearly 100 ft at mid-channel. 


Wellpoints dewater sites 
for Narrows Bridge piers 


JOHN Ff. HOFFMAN, M. ASCE, Director of Research and Development, Griffin Wellpoint Corp., New York, N. Y. 


W aiipoin dewatering of 


cofferdams permitted the 
placement below river level of the cut- 
ting edges for caisson piers of the 
Verrazano-Narrows Bridge. Located at 
the entrance to New York harbor, this 
bridge will have the world’s longest 
suspended span, 4,260 ft. When com- 
pleted in 1965, it will connect the park- 


sheet pile 
successful 


Piezometer used for observation of water 
level in the sand at the inside edge of 
the cofferdam. 
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way systems of Long Island with New 
York’s Borough of Richmond and the 
highways of New Jersey. Towers sup- 
porting the long suspension span will 
rise 690 ft above caissons that wili bot- 
tom at 130 ft below mean sea level on 
the Staten Island side and at 200 ft be- 
low on the Brooklyn end. 

The piers are being constructed as a 


@ Both high-capacity 
“Aquahogs,” left, and 
standard wellpoints, 
right, were used in 
dewatering the coffer- 
dams. 


FIG. 1. 
Narrows Bridge con- 
nects Brooklyn with 
Staten Island. Tower 
piers for the 4,260-ft 
suspended span are 
each a few hundred 
feet offshore in water 
14 to 25 ft deep. 


Verrazano- 


joint venture of J. Rich Steers, Inc., 
and the Frederick Snare Corporation 
of New York under a $16.5 million con- 
tract. The work is being done for the 
Triborough Bridge and Tunnel Au- 
thority for whom Ammann & Whit- 
ney are engineers. 

Each pier is basically a honeycomb 
box of reinforced concrete containing 
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Wellpoint installation placed tight 
against the cofferdam. leaves adequate 
working space around the cutting edge. 


isson through 


e well 


or construct- 

rectangular cofferdam 

ells 49 ft in diameter 
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built at each of the two pier 


The elevation 


the sheetpiling ranged from E] 
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the Staten Island side and 


TABLE |. Soil description from a 
representative test boring 


Mean Sea 
Lever 


Three Griffin high-capacity wellpoint pumps were set up for dewatering each coffer- 
dam but only two were needed. Note brackets welded to the sheetpiles to support 


the wellpoint equipment and serve as stairs. 
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Ir pervious i 
s increases rapidly to nearly extensive 
mid-channel. The top of each coffer 
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the Brooklyn side, the 
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presence of 


tiny island, the 
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permitted use i single row of stes 


seepage throu i 
sheet piling in lieu of circular cells for cofferdam. When the 
ibout 40 percent ol 
the cofferdam. The single sheetpiles 
tied back to a concrete wall and 
further stabilized by a backfill of 


periphery o 


crete rubble placed against the 
cofierdam 


of the piling 
Water inside a cofferdam can be seca 


capacits 
ind twisted, « 
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ensive delays and possible 
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100, as indicated by split-spoon sam- 
ples, was for the most part coarse to 
fine sand with oceasional traces of silt. 
Below this clevation the material was 
of a lower permeability. 

The necessity for handling large 
quantities of water during the dewater- 
ing of the cofferdams was evident from 
the information available. There was 
no naturally protective cover to reduce 
the seepage through the river bottom 
into the cofferdams. In addition, the 
depth of The Narrows increases rapid- 
ly on the channel side of each coffer- 
dam, so that an open body of water 
was only a short horizontal distance 
from the lower edges of the cofferdams 

A wellpoint dewatering system was 
designed for each cofferdam by the 
Griffin Wellpoint Corp. and installed 
under its supervision. These closely re- 
sembled the Griffin wellpoint sys- 
tems utilized in the construction of the 
anchorages of the Throgs Neck Sus- 
pension Bridge a few miles away. (See 
1959, vol. p 
706.) As preliminary analysis indicated 
the necessity of handling large quanti- 
ties of water. high-capacity wellpoints, 
known as “Aquahogs,” were installed 
iainst the inner walls of each coffer- 
dam. Water that might seep upward at 
the center of the cofferdam was inter- 
cepted by standard wellpoints also in- 
stalled against the sheetpiles but at a 
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hallower de pth 

Standard wellpoints were jetted into 
place; the Griffin “Aquahogs” were 
placed with a holepuncher. A_hole- 
puncher is a heavy-duty pipe with a 
weighted head through which water is 
jetted at high pressure. Once positioned 
it the depth, the top 
opened, a well- 


predetermined 
of the hole pum her 1 
point inserted, and the holepuncher 
withdrawn, leaving the 
place 

Efficient drainage of the stratified 
soil beneath the Brooklyn cofferdam 
required the use of a sand filter around 
each wellpoint. This sand filter, more 
commonly termed: a “sand wick,” is a 
vertical drain to which water perched 
perme ability seeps 
horizontally. Once at the wick, the 
water seeps vertically to the wellpoint 
screen. Installation of these wicks re- 
quired the use of a special heavy-duty 


wellpoint in 


' ’ 
on tavers ot iow 


pipe, known as a sanding casing; this 
is 12 in. in diameter and a few inches 
shorter than the holepuncher. Soil dis- 
lodged by the holepuncher is flushed to 
the surface in the annular space be- 
tween the holepuncher and the sand- 
ing casing. After the prescribed depth 
is reached, the holepuncher is removed, 
wellpoint inserted, a graded filter 
sand added, and the easing removed 
Three high-capacity Griffin 1210 
wellpoint pumps, each capable of han- 
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dling more than 4,000 gpm, were in- 
stalled in each cofferdam. Two pumps 
did the work while one was kept in 
operating condition as a standby, A 
wellpoint pump differs from an ordinary 
centrifugal pump in two respects: the 
wellpoint pump usually has a suction 
lift greater than 25 ft, and each well- 
point pump is equipped with a vacuum 
pump to exhaust any air that may leak 
into the suction side of the system. 
Thus the vacuum pump helps to main- 
tain the high-lift characteristic of the 
centrifugal pump. In addition to these 
special features, most wellpoint pumps 
also have extremely good total head 
characteristics. The pump battery for 
the Staten Island cofferdam is shown 
in a photo. Water within the cofferdam 
was lowered by open pumping to per- 
mit placement of brackets at El. —6 
to support the wellpoint pumps. Dis- 
charge piping extended horizontally 
through the cell walls 

Like the pumps, the header pipe 
was supported on H-beam_ brackets 
welded to the cell walls. The header 
pipe and the wellpoints were placed at 
the same time. Short lengths of rein- 
forced rubbe r hose 
nect the wellpoint risers to the header 


were used to con- 


pipe. 

It is quite important to know the 
pattern of water movement through 
the soil underlying a cofferdam. Ac- 
cordingly, 20 piezometers within the 


Staten Island cofferdam and 17 piezom- 
eters within the Brooklyn cofferdam 
were installed at strategic locations and 
depths, 

What were the results achieved using 
the wellpoint installation? Wellpoints 
were employed on this project for two 
purposes: (1) to lower the water level 
within each cofferdam as rapidly as 
possible, and (2) to maintain a stabi- 
lized bottom during the lowering of the 
water. A graph of the water-level de- 
cline inside the Staten Island coffer- 
dam is shown in Fig. 2. Also shown for 
the same period are the tidal stages and 
water levels in a typical piezometer 
screened near the lower edge of the 
sheet piling. 

Before operation of the wellpoint 
system, the water level in the Staten 
Island cofferdam was lowered to EI. 

8.7 by pumping while the 
water level in the typical piezometer 
was at El. —7.5. Flow at the walls and 
elsewhere within the cofferdam was 
in an upward direction. Shortly after 
the start of the wellpoint pumps, the 
water level in the plezometer declined 
to El. —14.6, indicating a reversal of 
flow at the walls to a downward direc- 
tion. Within six days after the well- 
point pumps on the Brooklyn side were 
started, the first section of the cutting 
edge was placed. A comparable goal 
was obtained on the Staten Island side 
Liter ten days. 


open 


FIG. 2. Tidal variation outside the Staten Island cofferdam and water level inside. 
The piezometric levels, taken near the lower edge of the sheetpile cells, indicate 


the effectiveness of the wellpoints. 
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Stadium at Penn State University has been relocated and enlarged to seat 45,000. The rebuilt structure includes stee!] deck units 


erected in 1934, moved along with other material from six additions to the structure. 


All steel-deck stadium 


The college campus also expands into a need 
for redevelopment as more buildings are re- 
quired in the central area. The athletic field 
usually is the first old unit to go—to a spot 
where there is room for parking and further 
expansion. Penn State development has re- 
sulted in this move, which was foreseen nearly 
thirty years ago when stadium seat construction 
was started in movable steel. 


O., September 17, the nation’s largest 
all-steel deck stadium was dedicated at 


1 new site on the campus of Pennsyl- 
at University 
immense structure, 


vania State University 
Park, Penn. This 
which now seats nearly 45,000, repre- 
sents a new epoch in unitized steel-deck 
grandstand construction. It was de- 
signed so that it could be economically 
moved, and it has now been erected 114 
miles from its first location near the 
center of the campus 

In the first phase of construction, 
back in 1934, a 2,400-seat stand was 
provided. By 1949, through a series of 
extensions and additions, the seating 
capacity had reached 30,000. And this 
fall, with the recently completed relo- 
cation and expansion, its capacity has 
been boosted by 15,000 seats, to make 
the current total. 


Substantial savings 


Advantages of the all-steel-deck type 
of unitized construction, recognized by 
the University Planning Board in the 
early 1930’s and confirmed over the 
years, are permanence, expandability 
ind mobility. Then too, it has saved 
the University many thousands of dol- 
lars. It is estimated that the recently 
completed project represents a saving 
of $300,000 as compared to a com- 
pletely new, all-steel deck stadium, 
and well over $750,000 as compared to 
a new all-concrete structure. 

The need for the present relocation 
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and expansion became obvious in the 
early 1950's. The rapid growth of the 
University made it clear that many 
new academic buildings and related fa- 
cilities would be needed within a few 
vears. In keeping with the University’s 
long-range plan to retain a “walking 
campus” it was necessary that these 
facilities be placed near the center of 
the campus. Space required for this 
purpose included the site of Beaver 
Field, which meant that the stadium 
would have to be moved. 

Greatly expanded seating capacity 
was also necess iry because of the in- 
crease in student enrollment. Enroll- 
ment by 1960 was expected to reach 
20,000 and it did. By 1970 enrollment 
is expected to reach 25,000 and it prob- 
ibly will. 

In September 1958, the University 
Committee retained Michael Baker, Jr., 
Inc., of Rochester, Penn., consulting en- 
gineers, to make a complete study of 
the existing Beaver Field facilities to- 
gether with projected requirements for 
their relocation and expansion. The 
firm reported that it was entirely feasi- 
ble both from an engineering and from 
an economic standpoint to relocate and 
expand the stadium in an area that 
would provide space for parking as 
well as for increased seating capacity. 

Contracts for the new facility were 
awarded in February 1959. The contract 
for dismantling the existing all-steel 
deck stand and press box, moving it 
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Original 2,400-seat steel-deck grandstand was erected in 1934. After 26 
years it was moved and reerected as part of the new stadium. 


moved to new site 


Pittsburgh-Des Moines Steel Company, Pittsburgh, Penn. 


}} 2 miles and reerecting it, plus the fab- 
rication and erection of about 15,000 
new seats, was awarded to the Pitts- 
burgh-Des Moines Steel Company. The 
schedule of operations was a critical 
factor. Dismantling of the existing 
structure could not begin until the end 
of the 1959 football season, yet the re- 
located and expanded structure had to 
be ready for the 1960 commencement 
exercises. Obviously this meant the 
closest coordination in all phases of the 


operation and among all the contrac- 
tors 


Addition built first 


Work at the new site commenced al- 
most immediately. Grading, founda- 
tions, team locker rooms, rest rooms 
ind other facilities for the new stadium 
were well under way by the beginning 
of the summer of 1959. The 15,000-seat 
iddition, using 1,280 tons of new steel, 
was built that summer, leaving the 
old stadium intact for games last fall. 
The addition included 30 rows on both 
sides of the field and 40 rows in front 
of the press box. (See Fig. 1, area 7.) 

The field crew started work on the 
east side of the field by erecting all 
structural members and deck plates. As 
this crew moved to the west stand, a 
finishing crew moved in on the east 
stand, welding the deck plates, tighten- 
ing bolts, and the like. All bolts used 
were high-strength. The crews finished 
both new stands by October 1959. Visi- 
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tors to the campus at that time joked 
about a “stadium on stilts.” Still to be 
installed in the new sections were the 
seat brackets and seat boards, hand- 
rails and exit ramps. 

A 35-ton P & H truck crane with an 
80-ft boom and a 30-ft jib was used to 
erect all the new steel. A Murphy diesel 
generator furnished all power necessary 
to operate both the Hobart and Lin- 
coln electric welding machines and a 
Chicago pneumatic air compressor. 

Following the closing game of the 
1959 football season, the dismantling 
crew went to work on the old struc- 
ture, parts of which had seen 26 years 
of service. The 1,100 tons of steel were 
dismantled in about 700 pieces, moved 
1% miles, and reerected in the newly 
completed superstructure “on stilts.” 
In its new location, this steel, which 
has already given a quarter of a cen- 
tury of service, is expected to serve for 
another generation or more. 


Moving a@ 30,000-seat stadium 


The field crew went to work at the 
old Beaver Field site on November 16. 
The first step was to paint piece marks 
on every steel section that was to be 
dismantled and moved, and to mark 
all places where the stand was to be 
cut apart. Next the seat boards were 
removed as were all sway rods and 
wind bracing. Bolts were removed 
throughout, leaving only enough bolts 
to prevent collapse. The crew removed 


Dismantled sections, 18 by 20 ft, are loaded on flat- 
bed semi-trailers for transport to new site. 


the steel deck plates in bays that were 
18 ft by 20 ft deep. A special lifting 
beam and sling were used. All disman- 
tling was done using a P & H truck 
crane. 

For a job of this nature, preplanning 
is one of the most important factors. 
It was essential for the engineers of the 
Pittsburgh-Des Moines Steel Company 
to carefully plan every move in order 
to coordinate the dismantling proce- 


FIG. 1. Stadium at Penn State has had 
six major additions in 26 years and 
has just been moved to a new location. 














cated seating capacity 45,000 























15,000-seat addition to the new Penn State stad- 
was erected “on stilts” while the old structure 


was in use for last season's games. 


dure with the erection. Structural mem- 
be rs and deck plates were loaded on 
flat-bed trailers and moved to the new 
site as they were needed by the erec- 
tion crew. Erection progressed in the 
same order as dismantling. A Manito- 
woe 3000 B crawler crane with an 80-ft 
boom was used to reerect the steel. 
The welded steel 
last structure to be 


press box was the 
dismantled, moved 
ind reerected. This four-story structure 
was taken down by panels and th 
framework 
sembled. It was necessary to raise the 
height of the press box about 35 ft at 
the new site. This put the first floor of 


structural disas- 


support 


; 


1e four-tier press box 66 ft above the 


TABLE 1. Expansion of Penn State 
University Stadium 


Con- No. Tons 
TRACT or or 
Date Descaipri Sears Sree. 


1934 
2.400 &5 


5800 11 


85 


1939 East stand, increased 


to 40 rows x 306 ft 


1948 East & west stands 
increased in length 
of each 40-row stand 

to 378 ft 


North end of stadi- 
enclosed with 
30-row horseshoe 
stand 9 600 
welded- 
box 


of 30.000- 
jum and 

30 rows 

east and 

west stands (40 rows 
in front of the press 
box) and elevator 15.000 1.280 


Totals 44,500 2,377 
steel] structure 
1959-1960 


ines Stee 





A special sling handles sections of the old 30,000-seat stadium, which 
are erected next to the higher new elements, seating 15,000. Note the 


round support columns, formed with paper tubing. 


ground level and the top more than 
100 ft up. The contract provided for an 
elevator, which was furnished and in- 
stalled by Westinghouse 

Erection of seat boards, handrails 
ind most of the painting were com- 
pleted in time for the 1960 commence- 
ment exercises. New 2 x 10 seat boards 
of Douglas fir, 


illed throughout the 


ill vertical grain, were 
stadium The 
treated with a Wolman 
wood preservative before painting 
During the early summer of 1960 a 
final coat of paint was applied, the 
playing field was sodded and other 
construction details were completed 80 
that by early August the new football 
stadium was ready for use. The com- 
pleted ill-steel deck structure, shaped 
like a horseshoe (or, as they say at 


nst 


} 
} 
i 


umber was 


Penn State, like an open book) is now 
70 rows deep on both sides of the field 
-from goal post to goal post—with 80 
in front of the press box. The 
stand around the north end of the field 
is 30 rows deep. General construction 
was handled by Wilson-Benner, Inc., 
ind buildings were put up by G. M. 
McCrossin, Inc., both of Bellefonte, Pa 

Formal dedication was held on Sep- 
tember 17, 1960, at the opening game 
of the 1960 season, when Penn State de- 
feated Boston University by a score of 
20 to 0 


The big decision 


Actually, the story of the Penn State 
stadium expansion dates back to the 
early 1930’s, when the University Long 
Range Planning Board considered re- 
placing the then existing wooden bleach- 
ers at Beaver Field with a permanent 
type of grandstand. They considered 
three important factors: 

1. The Beaver Field site in the fu- 
ture would be needed for academic 
buildings. 

2. The stadium would have to be in 
creased in size from time to time. 
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3 Safety comfort ind convemenct 


must be considered as well as conform 
itv with the rigid building codes of the 
State of Pennsylvania 

these requirements before 
toard 


steel deck construction 


University Planning 


ld economically provide 


| erma 


i } 

nence for the present and mobili 
expandability for the future 

1934, Penn State con 

the Pittsburgh-Des Moines 

Steel Company f he fabrication and 

erection of the first involv- 

ing 20 rows of seats 180 ft long. A total 

of 85 tons of steel deck plates, struc- 

handrail 


W 


installation, 


tural girders, column 


made up this original 
which seated 2,400 people 
Within the next five years, four con- 
tracts were awarded for the fabrication 
additional steel-deck 


grandstand sections, ind by 1939 the 


ind erection of 


facility had grown to 16.400 seats. con- 
sisting of two 40-row sections each 306 
ft long. An addition of 13,000 seats 
was erected in 1948, bringing the seat- 
ing ¢ ipacity to 30,000 The following 


vear the four-story welded-stee! 


press 
box was installed, complete with struc- 
tural tower support, walkways, and 
stairways, amounting to 93 tons of new 
steel. See Table I. 

The Penn State type of unitized con- 
struction has proved capable of fulfill- 
ing the combined requirements of per 
manence, mobility, safety and security 
Moreover, following 
each expansion project, the stadium 
has had an attractive appearance of 
completeness, with none of the patch- 
work effect common to other types of 
construction. Pians call for still further 
expansion by the addition of 10 more 
rows around the end and on the two 
sides, which will increase the total ca- 
pacity to over 50.000 seats. This type 
of unitized construction can be ex 
panded almost indefinitely. 


with economy. 
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Only six years after its construction in a relatively undeveloped region, Sacramento's Sewage 
Treatment Plant is completely surrounded by high-quality residential areas. Landscaping and 
odor control for the sewage treatment plant make surrounding area suitable for development. 


Reducing sewage plant odors 


The “mid-fifty spread” has caught up 
with many communities, and Califor- 
capital, Sacramento, is 
yumong them. A mushrooming residen- 
tial growth has enveloped a major 
waste treatment facility, which was 
compl ted in 1954. 

Necessity has forced a detailed re- 
view of the factors that cause conflicts 
between the community interests of 
needed waste disposal on the one hand, 
and residential land use on the other. 
The most important of these conflicts 
has been caused by odors inherent in 
sewage plant operation. 

The treatment plant provides pri- 
mary treatment at a nominal capacity 
of about 75 mgd for a service area of 
some quarter of a million people. Five 
major food processing plants are heavy 
contributors during the canning sea- 
son, and raise the biochemical oxygen 
demand to a population equivalent of 
about three-quarters of a million dur- 
ing August and September. Plant efflu- 


nia’s state 


in a residential area 


W. S. HYDE, M. ASCE, Supervising Engineer, Division of Water and Sewers, City of Sacramento, Calif. 


ent is discharged to the Sacramento 
tiver. Chlorine is applied to the efflu- 
ent during the period of recreational 
use of the river—generally May through 
October. Prechlorination, however, is 
maintained throughout the year for 
odor control. 

The primary purpose of sewage 
chlorination in California is generally a 
reduction in bacterial population of 
plant effluent through post-chlorina- 
tion. This requirement has been estab- 
lished, and enforced, by health or pol- 
lution-control agencies in protecting 
benefits for downstream users. Pre- 
chlorination, as a means of reducing 
odors and improving plant “house- 
keeping,” is an intangible benefit for 
which operating funds have not usually 
been provided. The feeling has been 
that odors are a necessary evil 
and simply a part of the treatment 
processes, 

Sacramento’s last annual budget in- 
cluded $52,000 for the purchase of 720 


tons of chlorine. While some 70 tons 
were utilized for coliform control by 
post-chlorination, the bulk of the 
chlorine, 650 tons, was applied primari- 
ly for odor control at the headworks. 


Odor-causing sources 


Like the solution to most problems, 
effective control of air pollution cre- 
ated by a sewage treatment plant is in 
part a matter of care in design and in 
part a matter of patient, detailed in- 
vestigation and correction of odor- 
causing sources. In the approximate 
order of their occurrence, consideration 
will be given to the remedial measures 
taken to correct odor nuisances as they 
developed during the start-up of the 
Sacramento plant. 

Sewage is pumped to the treatment 
plant through nearly two miles of force 
main. The hydrogen sulfide content 
rises from about 0.2 ppm at the pump- 
ing station to about 0.7 ppm by the 
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time it is discharged at the plant head- 
works. Between the point of chlorine 
application at the headworks and the 
free water surface, there was only some 
14 ft of water travel in which to achieve 
thorough mixing. This allowed rather 
limited contact, and lack of adequate 
diffusion resulted in significant release 
of hydrogen sulfide at the influent 
structure—the major odor problem. 

The chlorine solution diffusor was re- 
designed, and a slowly rotating paddle- 
type mixer was installed to achieve 
homogeneity in the application of the 
prechlorination dosage. The level of 
chlorine dosage during dry-weather 
flow averages 10 ppm, and now gives 
completely satisfactory control of sul- 
fides. Aside from providing odor con- 
trol, this pretreatment of course re- 
duces the chlorine dosage required for 
effluent treatment to reduce bacterial 
content. 

Another major source of odor pro- 
duction occurred at the sludge pump- 
ing building. Sludge is transferred from 
the individual sedimentation basins to 
a collecting sump in this structure, 
from which it is repumped to the di- 
gesters. The incoming sludge lines have 
a free discharge, well above the liquid 
surface in the sump, to allow the oper- 
ator visual and sampling control on the 
duration of sludge transfer. Such free 
discharge results in the evolution of 
hydrogen sulfide. The sludge pumping 
building also contains the blowers sup- 
plying air for pre-aeration, and this of- 
fered a convenient solution to the odor 
problem. The blowers were repiped so as 
to take their suction from the area 
above the collecting sump. The evolved 
gases, together with air, are applied at 
the point of pre-aeration, and hydro- 
gen- sulfide is returned to solution 
where it is neutralized by chlorine 
available within the sewage. It may be 
of interest to note that examination of 
the blowers indicates that no corrosion 
damage due to hydrogen sulfide has oc- 
curred. 

The third problem resulted from slow 
start-up of the digestion process. The 
digesters were initially placed in opera- 
tion without any seeding with ripe 
sludge. The gas produced had to be 
wasted, but was low in methane and 
would not burn. This discharge is quite 
malodorous. After several weeks, 100,- 
000 gal of well-seeded sludge were 
hauled in from the City of Stockton, 
and an immediate improvement in the 
digesters was noted. 


“Good housekeeping” important 


After the major difficulties experi- 
enced during the initial operation of the 
plant were overcome, the primary need 
has been the persistent application of 
“good housekeeping” practices. The lev- 
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el of odor complaints from nearby resi- 
dents is now very low—about six dur- 
ing the course of a year. Each of these 
is investigated and a report made 
back to the complainant. In many cas- 
es, the odors have been traceable to 
sources other than the treatment plant 
itself; for example, canne;y odors, or 
odors due to nearby sewage lif( stations. 


Esthetic considerations 


A successful real estate salesman has 
commented that, “The art of real 
estate selling is to present the truth 
attractively.” This applies no less to 
the engineering profession if its prod- 
ucts are to be packaged so as to give 
them social acceptance. The community 
nose is less likely to be irritated if the 
treatment plant is otherwise esthetical- 
ly pleasing. Design and landscaping 
features of the Sacramento plant are 
shown in accompanying photographs. 
In the photos the concern given to land- 
scape care is evident. Gardening serv- 
ices, performed by the City Recreation 
and Parks Department, involve an an- 
nual expense of $19,000. 

It would probably be impossible to 
place a facility such as the Sacramento 
plant in an area that was already high- 
ly developed. However, the existence of 
such a facility is no bar to adjacent 
high-quality residential growth—pro- 
vided the esthetic standards of the com- 
munity are not offended. As a measure 
of the degree to which this “coexist- 
ence” has been successful, the assessed 
valuation of the property lying within 
1,500 ft of the plant exceeds 4% mil- 
lion dollars. This represents a market 
value of about 13 million dollars. With- 
in this area the market value of indi- 
vidual residential lots ranges from 3,000 
to 9,000, and that of homes from 
$10,000 to $55,000. 

Sewage treatment plants located 
within residential areas represent an 
extreme in adjacent land use. This 
cannot be achieved without certain 
costs. Aside from those mentioned, an 
unavoidable cost is competent, techni- 
eally qualified plant personnel. 

The sanitary engineering profession 
will not only short-change itself but 
will invite deserved criticism if it ignores 
esthetic values—among them, proper 
odor control—in the design and opera- 
tion of sewage treatment facilities. If 
these values are observed, at least the 
development of adjacent values, both 
“assessable” and “social,” will not be 
inhibited. Sacramento’s sewage treat- 
ment facility is an interesting illustra- 
tion of this point. 

(This article was originally presented 
by Mr. Hyde as a paper at the ASCE 
Reno Convention, before the Air Pollu- 
tion session of the Sanitary Engineering 
Division.) 
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Estimating 


I, foundation work it is at times de- 
sirable to estimate the relative density 
of sands from data obtained in ex- 
ploratory borings. This problem has 
received attention; the most nearly 
definite work is that of Holtz and 
Gibbs’ using the standard penetration 
test.” In that work, the authors inves- 
tigated the test effects of such variables 
as the size, length and weight of drill 
rod, moisture content, vertical pressure 
and relative density for coarse and fine 
sands. They concluded that of these, 
relative density and vertical (or over- 
burden) pressure were the principal 
variables. In their Fig. 7, they present- 
ed curves relating these to blow counts 
from the penetration test. These 
curves, considered by their authors to 
be conservatively reliable in most 
sands, are the subject of this article. 

In using the curves published by 
Holtz and Gibbs, it is usually necessary 
to interpolate vertical pressures. This 
is awkward in routine work and can be 
a problem in correlation tests, in cases 
where all three variables are measured 
to determine the validity of the rela- 
tionship for a particular sand. The 
writer has found that the accompany- 
ing graph, Fig. 1, simplifies this prob- 
lem. The relation shown is an inter- 
polation of the curves published by 
Holtz and Gibbs 

Interestingly enough, on this type of 
plot, lines of equal relative density are 
straight, by induction, and they essen- 
tially intersect at a point, especially in 
the higher density range. In this range, 
from about 65 to 95 percent relative 
density, the fit is rather good and best 
satisfies other checks. From this, one 
could speculate on the accuracy of d - 
structive density tests in cohesionless 
sands at low and very high densities. 
Fortunately, the range that best fits the 
data is also the range that is usually of 
most interest. 

Others may find the accompanying 
graph, Fig. 1, helpful. The following 
equation expresses a part of the graph 
reasonably well: 


CIVIL ENGINEERING 











ENGINE Ewes NOLESOaonwk 





the relative density of sands 


BONNER S$. COFFMAN, F. ASCE, Consulting Engineer, Washington, D. C. 


7.36 (N —2.4) 


4 stom @ 4047.19 
RDe . \ P +136 


where 

RD «ow» =relative density, in percent, be- 
tween 65 and 05 percent 

\ =number of blows per foot, from 
standard penetration test 


P =vertical pressure, kips per sq ft 


Those who refuse to be intimidated 
by the accuracy or sensitivity of the 
penetration test should round out their 
answers to the nearest whole percent in 
using this equation. 

For anyone interested, the writer rec- 
ommends correlation tests on sensitive 
projects and in materials that are es- 
sentially fine sunds. Such tests should 
validate or determine the relationships 
of the three variables here discussed. In 
reliable results 
may be expected from such compari 


that connection, more 
sons if: 


] Pene tration blow counts are highe r 


than eight 
2. In-place densi 


de pth 


tv tests ire care- 


fully taken at 


3. The sand-cone density test,” with 
1 base plate, is used and test-hole vol- 
umes are larger than 0.075 cu ft. 


[he trend of the curves on the ac- 
companying graph, Fig. 1, is interest- 
ing. As shown, they intersect at 2.4 
blows and —1.36 kips per sq ft. In con- 
sideration of test accuracies, permea- 
bilities and volume changes with shear, 
it is not difficult to theorize a shift of 
their intersection point to the vertical- 
pressure axis. From the relation shown, 
this point should occur at about atmos- 
pheric pressure (minus on the scale 
shown) or zero, absolute pressure. If 
true, this would be a rather elegant 
confirmation of the strength theory for 
cohesionless materials under effectively 
instantaneous loading. It predicts that 
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the impact 
and Gibbs 


it zero absolute pressure, 
tests performed by Holtz 
would have given a zero blow count re- 
gardless of the relative density of the 
sand. 

This should not be difficult to prove, 
or disprove, experimentally—given 
suitable equipment. It would be neces- 
sary to place the test system in a high 
vacuum and perform the standard 
penetration test. Best results would be 
expected from dry sand. If wet sand 
were used, complications could be ex- 
pected due to surface tension and per- 
meability. However, these probably 
would not be measurable in the test. 

At first glance this theory may seem 
of academic interest only. However, to- 
day things “out of this world” are no 
longer so remote. For example, the ex- 
posed surface of the moon apparently 
consists of particles averaging in size 
between those of clay and large gravel, 
ind the presence of deep dust-filled de- 
pressions is expected.‘ These condi- 
tions are presumably the result of 


meteorite coilisrons 


We will be making hard landings of 
instrumented payloads on the moon’s 
surface soon. The possibility of hitting 
such a depression will have to be con- 
sidered, and the implications of the re- 
lations discussed above are not reassur- 
ing. The first landings on the moon— 
with its lack of atmosphere, low 
gravity and its depressions probably 
filled as suggested—might well seem to 
be on “green cheese,” and very soft 
cheese at that. 
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FIG. 1. Graph shows general relation between standard pene- 
tration, vertical pressure, and relative density for sands. 











VeriKlag scale 


for stream-flow routing 


DELMAR J. TAY/.OR, Hydrologist, River Forecast Center, U. S. Department of Commerce, St. Louis, Mo. 


Sree fow routing is the hydrologic 
technique used to obtain the hydro- 
graph of a flood wave at the down- 
stream end of a river reach from the 
corresponding hydrograph at the up- 
stream end. Routing can be 
plished analytically, graphically, or 
with the aid of electronic or mechani- 


accom- 


cal analogs. One such aid is a calibrated 
straight-edge devised to facilitate lag 
routing by use of the variable K, as 
described by M. A. Kohler in his pa- 
per, “Mechanical Analogs Aid Graphi- 
cal Flood Routing,” in the April 1958 
Proceedings of the Hydraulics Division, 
ASCE. 
In brief, the method is based on a 
variation of the Muskingum equation, 
I-O 
K 
with the z factor equal to zero, that is, 
under pure reservoir action. In this 
equation O is a point on the outflow 
hydrograph and J is a point on the in- 
flow hydrograph. The condition of pure 
reservoir action can be approximated 
by regarding the z factor as a transla- 


FIG. 1. Lag and K curves, at top. are converted to a corre- 


sponding double scale, bottom. 


. in hours 
24 0 


tory component of wave motion, and 
lagging the inflow hydrograph accord- 
ing to the following relationship of lag 
versus inflow. 

The time difference between the out- 
flow crest and the corresponding dis- 
charge value on the receding limb of 
the inflow hydrograph is the lag value 
T, appropriate to that inflow. A plot- 
ting of the values of 7, thus obtained 
from previous rises is used to define a 
“lag curve,” Fig. 1, throughout the 
range of observed infiow values. 

At the outflow, O,, Fig. 2, K is the 
time difference between the “time inter- 
cept” of O, and the intersection of the 
tangent to O, with a discharge value 
equal to J,. The lagged inflow hydro- 
graph is not shown in Fig. 2 because it 
is not used in routing; however it is 
helpful in defining the relationship of 
K versus outflow. The value of K can 
be determined at iny point on the out- 
flow hydrograph, and the values ob- 
tained from historical rises are plotted 
ind used to define the K curve, Fig. | 

The above lag and K curves, ar- 
ranged as shown in Fig. 1, are converted 


to a corresponding scale by dropping 
verticals from selected discharge values 
on the curves to a horizontal base line. 
The calibrations defined by the verti- 
cals from the lag curve are labeled with 
the corresponding inflow values to ob 
tain a lag seale, while a similar K scale 
derived in the same way is labeled with 
outflow values. 

The resulting double scale, Fig. 1, 
bottom, with a common zero time in- 
dex, designated 7',, is called a Ve riKlag 
scale. (The term VeriKlag is a phonetic 
contraction of variable K and lag.) A 
working model of this double scale can 
be obtained by mscribing it on a trans 
parent plastic straight-edge of suitable 
size. Since it can be used only with the 
time scale and in the reach for which 
it is developed, it should be appropri- 
ately labeled. 

Operation of the VeriKlag scale will 
be described in terms of a segment on 
the inflow hydrogr ph, /,-1,, routed to 
a corresponding segment on the outflow 
hydrograph, O,-O,, as labeled in Fig. 2 
The following steps are required: 

1. Place the VeriKlag scale parallel 


FIG. 2. Calibrated straight-edge is pivoted as shown by dotted 


lines to aid in obtaining stream-flow routing. 
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to the horizontal time axis of the hy- 
drograph with the inflow value J posi- 
tioned according to its corresponding 
value on the lag scale. 

2. Make a pencil mark at 7'o. This 
point denotes the time intercept of O,. 

3. Set the pencil point at a position 
(pivot point) on the K seale corres- 
ponding to a value of O,, estimated by 


eye extrapolation from O, 

4. Pivot the scale to intersect O,. The 
intersection of the scale with the time 
intercept of Step 2 is the computed 
value of O,. If that 
stantially from the value estimated in 
Step 3, repeat Steps 3 and 4 using the 


value differs sub- 


computed value just obtained to locate 
the pivot point on the K scale. 





\ straight-edge calibrated in this 
fashion can be used throughout all 
ranges of flow in a given reach because 
it is independent of the discharge plot- 
ting scale used on the hydrograph. The 
distance between the computed points 
on the outflow hydrograph can be var- 
ied as required to adequately define its 
shape. 


Spacing of vertical stirrups in beams 


ANSELM CEFOLA, M. ASCE 


Associate Professor of Engineering Drawing, The City College, New York, N. Y. 


pacing of vertical stirrups in the de 
sign of web reinforcement for rein- 
forced concrete beams is based on the 
formula, 


1,f.jd d 
2 or 
| Vv’ Ashes 
whe re 
i. tot il cross-section il area of 


stirrup legs 
d effective depth of the beam 


) Ya, U ually 

f, = allowable tensile stress for the 
stirrup, 18,000 or 20,000 psi 

y’ total shear for which beam is 


to be reinforced 
With values given for these parame- 
ters, the size and spacing of the vertical 
stirrups can be very efficiently deter- 
mined by the accompanying 


proportionalit chart, Fig. 1 
An example solved 


Given: V’ 100 kips, d 60 in., 
Ss 20 kips per sq in 
It is ired to find the size and 


spacing of the stirrups. The procedure 


requ 


consists of the following steps: 


1. Draw line ABC through d 60 
ind V’ 100 

2. Through D, at the assumed stir- 
rup size with the given allowable stress, 
DBE. 

3. Point E gives the proper spacing, 
that is, No. 4 double-stirrup spaced at 
8% in. or (by taking D at 4-No. 3) 
No. 3 double-stirrup spaced at 414 in. 

4. If it is desirable to change the 
spacing of the stirrups from the mini- 
83 to values of § 
, or to d/2, 


line 


draw 


mum given im Step 
such as 10, 15, or 20 in., 
the chart, Fig. 2, will give the corre- 
sponding values of V’. These values, 
when plotted on the total-shear curve, 
will vield the distance from the end of 
the beam at which the spacing may be 


ete 


changed 
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values are known. See example in text. 





Proportionality chart gives size and spacing of vertical stirrups when other 
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FIG. 2. Partial shear diagram gives curve of total shear for determining distances 
from the end of the beam at which the stirrup spacing may be changed. Figure shows 
solution to example as nine No. 4 double stirrups spaced as follows: one at 4 in., two 
at 8 in., three at 10 in., and one each at 15 in., 20 in., and 30 in. 
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Apparatus shows critical velocities in pipe flow 


J. W. FORTEY, F. ASCE, Visiting Lecturer 


Department of Civil Engineering, Rice University, Houston, Tex 


I. would be difficult to overemphasize 
the importance of the Reynolds num- 
ber in the realm of fluid mechanics. 
Consideration of this parameter forms 
an essential part of an undergraduate 
course, and probably the most usual 
and convenient experimental study is 
concerned with the viscous flow of a 
liquid through a suitable tube. 

For the purpose of undergraduate 
laboratory experiment the apparatus 
shown in Fig. 1 was constructed and 
has been in use at the Rice University 
for some time. The apparatus is simple 
in design and was constructed at a very 
low cost by the laboratory staff of the 
Engineering Department. It has 
proved to be very reliable, the upper 
and lower critical velocities being ex- 
tremely well defined, both as the veloc- 
ity is increased and as it is decreased. 
Although the apparatus is at present 
used with water at room temperature, 
it can be modified slightly to operate at 
other temperatures and with other 
liquids, 


FIG. 1. Simple apparatus is 
used at Rice University for 
the study of critical velocities 
in pipe flow. 


The test pipe is commercial copper 
tube, nominally 3@ in. in diameter. It 
was found convenient to keep the ap- 
paratus self contained, with the pump 
at one end of the horizontal test pipe. 
For this reason the copper pipe of 144- 
in. diameter forms a convenient sup- 
port for the light pipe while also 
acting as the supply conduit. The con- 
verging nozzle connects the large pipe 
to the test length and provides steady 
flow conditions. Space considerations 
limited the actual test length to 15 ft 
but this has proved to be quite ade- 
quate. 

The unusual feature of the installa- 
tion is the variable-head tank. In the 
writer’s experience similar apparatus, 
using a valve to control the flow, has 
not proved sufficiently sensitive for 
optimum results. Although the varia- 
blz-nead tank is more complicated, the 
flow is infinitely adjustable and the ex- 
tra exponse has proved to be fully 
justified. As will be seen from Fig. 1, 
the pump maintains a constant level in 
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the adjustable tank. By altering the 
height of the tank the velocity of flow 
can be varied as desired. 

Discharge is collected in a graduated 
measure, and the small capacity of the 
apparatus allows a large number of 
readings to be made in a comparatively 
short time. A typical graph is repro- 
duced in Fig. 2, showing the well-de- 
fined critical points. The manometer 
fluctuations characteristic of the transi- 
tion regime are very noticeable and 
provide direct visual evidence of the 
complex flow at this stage. 

In its present arrangement the unit 
can be used for different liquids. By 
enclosing the pipes in a water bath it 
is hoped to investigate the effect of 
small temperature variations. 

Since much of the apparatus was al- 
ready available, the cost of the Ric« 
University unit is difficult to estimate 
However, because of the small scale of 
the unit, the overall cost of duplicating 
it should not exceed a few’ hundred 


loll irs 


FIG. 2. Typical graph shows well-de- 
fined critical points in pipe-flow veloc- 
ities. 
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Nine New Officers to Be Installed During Convention 


Glenn W. Holcomb 


Glenn W. Holcomb, who will take of- 
fice in October as the 92nd President of 
the Society, is a former Director and 
Vice President of ASCE and widely 
known as an engineering educator. He is 
chairman of the civil engineering depart- 
ment at Oregon State College, Corvallis 

Professor Holcomb has been on the 
staff at Oregon State College since 1920, 
advancing through the various positions 
from instructor in civil engineering to 
head of the department. His work ther: 
has included teaching extension courses 
for professional 
the state. He has also been active in 
arousing the interest of engineers and 


engineers throughout 


contractors in the value of education and 
research to their work 

A civil engineering graduate of the Uni- 
versity of Michigan in 1919, he received 
his MS. in education from Oregon State 
College in 1931. In 1917 and 1918 he was 
in the Engineers’ Reserve Corps of the 
Army, assigned to duty at the University 
of Michigan, for part of the period as in- 
structor in surveying and mapping. 

Professor Holcomb has many profes 
sional and civic interests. During World 
War II he was director of Engineering, 
Science, Management, War Training for 
Oregon. He is currently a member of the 
Board of Engineering Examiners for 
Oregon, the American Society for Engi- 
neering Education, the American Con- 
crete Institute, the Professional Engi- 


neers of Oregon, and the American Asso- 


Donald H. Mattern 


Donald H. Mattern, chief of the Pro; 
ect Planning Branch of the Tennessee 
Valley Authority, Knoxville, Tenn., and 
new Society Vice President for Zone II 
has been prominently identified with the 
TVA since its early days. From 1934 to 
1938 he was in the Design Division en- 
gaged chiefly in hydraulic turbine test 
work. For part of this period he was also 
assistant to the chief design engineer. 
Since 1938 he has been in the Project 
Planning Branch of the Division of Wa- 
ter Control Planning. As chief of the 
Branch, he is currently responsible for 
preliminary investigations and economi 
studies for all multiple-purpose hydro 
and steam-electric generating develop- 
menta. 
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President-Elect of ASCE 


iation of University Professors. He has 
ilso served on the Corvallis City Coun- 
cil. He is author of a number of engineer- 
ing manuals and of engineering person- 
nel and aptitude studies. 

Professor Holcomb was ASCE Direc- 
tor for District 12 from 1953 to 1955, and 
Vice President for Zone IV in 1956 and 
1957. He has served the Soci ty in many 
ommittee capacities, and is currently a 
member of the Committee on Conven- 


tion Poliev and Practice 





DONALD H. MATTERN 
Vice President, Zone II 


In his early career Mr. Mattern was in 
the Operating Department of the Con- 
sumers Power Company (Michigan) for 
five years. In this work he helped con- 
siderably in the development of the Index 
Method of hydraulic turbine testing. He 
was also with J. Paul Blundon, consulting 
engineer of Keyser, W. Va. A 1926 grad- 
uate of Pennsylvania State University, 
Mr. Mattern was graduate assistant in 
civil engineering at Iowa State University 
from 1926 to 1928 while working for a 
master’s degree in hydraulic power. He 
also holds the professional degree of CE. 
from Iowa State, and is a licensed profes- 
sional engineer in his home state of Ten- 
nessee, 

Long active in ASCE, Mr. Mattern is 
currently completing a three-year term 
is Director for District 10. He has been 
chairman of the Committee on Salaries 
and is now Board Contact Member on 
the Committee on Employment Condi- 
tions and on the Committee on Conven- 
tion Policy and Practice (until 1964). He 
is also a member of the executive com- 
mittee of the Committee on Conditions 
of Practice, and chairman of the Mem- 
bership Qualifications Committee. At lo- 
cal level, Mr. Mattern has been presi- 
dent of the Tennessee Valley Section’s 
Knoxville Branch (1949) and of the Sec- 
tion itself (1951). In 1949 he helped es- 
tablish the District 10 Council. He was 
managing editor of the “Tennessee Val- 
ley Engineer” in 1950 and 1931, and later 
served on its board of editors. Mr. Mat- 
tern was also general chairman of the 
Society’s Summer Convention, held in 
Knoxville in June 1956 


William J. Hedley 


William J. Hedley, new Vice President 
for Zone III, is chief engineer of the 
Wabash Railroad, St. Louis, and a resi- 
dent of Clayton, Mo. He is a 1925 gradu- 
ate of Washington University with the 
degree of bachelor of science in civil en- 
gineering, and in 1953 he received the 
professional degree of civil engineer there 
After a brief period with the Mississippi 
Valley Structural Steel Co., he began his 
career in the engineering department of 
the Wabash Railroad, which he has 
served as draftsman, bridge inspector, 
resident engineer, bridge designer, assist- 
ant engineer, construction engineer, and 
assistant chief engineer. He has been 
chief engineer since 1957. 

Mr. Hedley was admitted to member- 
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WILLIAM J. HEDLEY ROGER H. GILMAN HENRY W. BUCK 
Vice President, Zone III Director, District 1 Director, District 2 


ship in ASCE in 1939 and served as Di 
rector for District mm 1956 throug! 
1959. He has 
Louis Section ; ymitact . mber for the t Traff Re 
} Port Authority as 
Following four vea 
US. Navy, he return 
in 1945 


is currentl; 
on Conven 

City Plat 

tee on Plannin 

ASCE-AIP Joint C 

e, and the EJC Na 

Transportation Policy 

esident of the Americar rofessional Practice 1 a member o served as president and as a member of 
Association, the In t lifications Committe mero mmittees. He represented 
the Joint Coun- ri ha co been active it , the Section as a del to the Connecti- 


+ ne 


ring Societ 
Mississippi 
Way Club. He 
Commit 
Committee 
Association of Amer- 
ads. Mr. Hedley has served 
f tl commission that f ‘ir } Tew York Chamber 
w charter for the City of of ommeré } Maritime Research 
57. He is now chairman of visor ommi » of the National 
‘ity Plan Commission and idem f Sciences-National Researclt 
of the St. Louis County Plan- } ul the Rivers and Harbors 
Commission. He is the author of mm of the Newark Association of 
ral treatises on railway-highway grade ymmerce and Industrv. He is also or 
rotection which have received the Civil Engineering Advisory Commit- rle T. Andrews, of r| y Spring 
cognition ; he Board of Trustees of the New- 4 ; new AS( rector for Dis- 
of Engineering 1927 he has been connected 
*ennsylvania Glass Sand Cor- 
ind its subsidiary companies 
vice | sent The cor- 
Roger H. Gilman Henry W. Buck is its headquarters at 
The recently elected Director for Dis- The Director-elect for District is incock , is active in the field 
trict 1 is Roger H. Gilman, of Plainfield Henrv W. Buck, senior partner in the f non-me ic minerals. In his long con- 
N. J. As director of port development for Hartford (Conn.) firm of Buck & Buck ection with it, Mr. Andrews has been 
the Port of New York Authority, Mr. Gil- Mr. Buck. a 1925 graduate of Yale Uni- responsible for the design and construc- 


man is responsible for the planning of new 


rrentl 


ersity, was employed from then until ion of facilities and engineering projects 


transportation and terminal facilities 1930 by Dwight P. Robinson & Company otaling over $100,000,000. One of his ma- 


(other than aviation) for the New York- on construction projects in New York or achievements was the design and con- 


New Jersey Port District and for the City, Seville, Spain, and Rio de Janeiro truct f the largest and most fully 


romotion and protection of commerce Brazil. He then returned to his native ifoms silica mining and processing 
moving through the Port of New York Hartford to become associated with his lant in the world, a $25,000,000 project. 
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EARLE T. ANDREWS 
Director, District 6 


Mr. Andrews was educated at the US. 
Navy il Acad my and 


In |} early career he 


Washington and 

engineer for F. R. Sweeny 

construction 

son, of Hunting- 

ind construction 

mach Sons, gen- 

Lewiston, Pa 

is a consultant to vari- 

t ind government agen- 

He is ourrently advising on a pro- 

i sewerage roject for the City of 

Berkeley Spr d iw the engineer 

ember of the Sanitary Board for the 

He is also the West Virginia member 

the advisory board to the US Corps 

Engineers on water resources studies 
the Potomac River Basin. 

One of Mr. Andrews’ numerous impor- 

rvices for the West Virginia Sec- 

the energetic conduct of its 

United 


which went over the 


umpaign for the 


ve. He has also served 

ion as president. His many other 
fliliations include the West Virginia So- 
ety of Professional Engineérs, which he 


s currently serving as president 


John B. Scalzi 


n B. Scalzi, the new Director for 
District 9, | } a versatile career, 
mbining engineering teaching and con- 
sulting work. For most of the past fifteen 
vears he has been on the engineering fac- 
ilty he Case Institute of Technology 
it Cleveland—first as assistant professor 
of structural engineering, and from Sep- 
tember 1951 to June 1960 as associate 
professor of structural engineering. In 
July 1960 Dr. Sealzi joined the United 
States Steel Corporation as a member of 
the Construction Section of the Market 
Development Division 
tera in ¢ le ve land. 
During the 1950-1951 academic vear he 


was on leave of absence from Case to 


with headquar 
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Director, District $ 


ittend Massachusetts Institute of Tech- 
nology as research engineer under a grant 
from the Welding Research Council to 
study the behavior of intermittent welds 
on structural members. This research was 
reported in his doctoral thesis in 1951. He 
s a 1938 graduate of Worcester Poly- 
technic Institute and received the 8.M 
in C.F. from M.L.T. in 1940. Concurrently 
with his work at Case, Dr. Scalzi also 
lectured in the School of Architecture at 
Western Reserve University. 

His professional experience also in- 
cludes five years (1940 to 1945) as stress 
analyst to the senior structures engineer 
it the Curtiss-Wright Corporation, Buf- 
falo, N. Y., and a year as design engineer 
for the National Airline Division at Buf- 
falo. Summers over the vears he has been 
employed as consultant to a number of 
prominent Cleveland firms. From 1952 to 
1957 he also pr d and graded the ex- 


aminations for registration of profes- 
of Ohio 
ASCE Dr ™ ilzi has 


served on a number of its technical 


sional engine the state 


Long act 


committees and was chairman of the 
technical p 


‘onvention the spring of 1959 


rogram for the So« ie tv’s Cleve - 


il level, he has been president of 
Cleveland Section and is now serv- 

ing a five-vear term on the Board of Di- 
rectors. He has also held office in the 
Cleveland Society of Professional Engi- 
neers, the American Association of Uni- 
versity Professors, and the Institute of 
Acronautical 
publications include a recent Crvi. En- 


Sciences. His numerous 
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John D. Watson 


John D. Watson, a consulting engineer 
of Greensboro, N. C., will represent Dis- 


trict 10 on the new Board of Direction. 


Educated at the University of North 
Carolina and at Harvard University, Dr 
Watson was associate professor of civil 
engineering at the University of North 


JOHN D. WATSON 
Director, District 10 


Carolina and at Duke University in the 
vears before the war. He then served for 
several years as chief engineer for the 
J. A. Jones Construction Company, of 
Charlotte, N.C. 

Since 1945 he has been in general en- 
gineering practice in North Carolina, and 
is now principal partner in the Greens- 
boro firm of Watson Engineers. Recent 
important projects of his firm include the 
complete design of the installation of the 
largest high-speed fine paper machine in 
the world for the Champion Paper and 
Fibre Company at Canton, N. C. He is a 
registered professional engineer in North 
Carolina, South Carolina, Virginia, New 
York, and Florida. 

Dr. Watson’s interest in ASCE goes 
back to his undergraduate days at the 
University of North Carolina, where he 
was president of the Student Chapter in 
1928. He has served the North Carolina 
Section as vice president and president, 
ind is currently on its Local Qualifica- 
tions Committee. He was also Section 
delegate to the organizational meeting of 
the District 10 Council at Chattanooga. 

His other affiliations include the North 
Carolina Society of Engineers, which he 
has served as director, vice president, and 
president. He was a charter member of 
the Professional Engineers of North Car- 
olina, and is now vice chairman of the 
North Carolina Board of Registration 
for Professional Engineers and Land 


Surveyors. 


Harmer E. Davis 


The new ASCE Director for District 11 
is Harmer FE. Davis, who is widely known 
as originator and director of the Univer- 
sity of California’s Institute of Transpor- 
tation and Traffic Engineering at Berke- 
ley. A graduate of the University of 
California (BS. in 1928 and MS. in civil 
engineering in 1930), Professor Davis has 
been on the civil engineering faculty 
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HARMER E. DAVIS 
Director, District 11 


there since 1930. While progressing 
through the various academic ranks, he 
conducted many special engineering stud- 
ies and served as a research engineer in 
the Engineering Materials Laboratory. 
He is currently professor of civil engi- 
neering as well as head of the Institute 
of Transportation and Traffic Engineer- 
ing. 

In 1948 Professor 
upon to begin the development of the In- 
stitute, and the following year was asked 
to undertake the continuing statewide di- 
rection of the important research and 
educational agency. From 1948 to 1954 he 


Davis was called 





also served as chairman of the Division 
of Transportation Engineering, and from 
1954 to 1959 as chairman of the Depart- 
ment of Civil Engineering at Berkeley 
Numerous papers, reports and books at- 
test to his busy and productive profes- 
sional life—first, in the field of engineer- 
ing materials and structures, and, in re- 
cent vears, in transportation 

Long active in ASCE, Professor Davis 
has served it in such capacities as mem- 
ber and chairman of the executive com- 
mittee of the Highway Division. He has 
also been on the Board of the San Fran- 
cisco Section, and was Section president 
in 1959. In addition to his work on the 
Society’s technical committees, he has 
work for the 


American Society for Testing Materials 


heen active in committee 


the American Concrete Institute, the 


Highway Research Board, and various 
other technical societies. 

Various honors and awards bestowed 
include: the San Francisco 
Junior Membership Award, 
1928: the Wason Medal (with R. E. Da- 
, of the American Concrete Institute, 
1931; the Salzberg Medal of the Syra 
Transportation Confer- 
ence, 1952; chairman, Highway Re- 
search Board of the National Research 
Council, 1959; and the Roy W. Crum 
Distinguished Service Award (for ac- 
complishment in the field of highway re- 


search), 1959 


upon him 


Section’s 


vis 


use University 


Four Elected to Honorary Membership 


Guy F. Atkinson 


Recently elected Honorary Member 
Guy F. Atkinson, chairman of the board 
of the Guy F. Atkinson Company, San 
Francisco, has to his credit almost 70 
yeass of activity in major heavy-con- 
struction enterprises in the West. Repre- 
senting the fifth generation in a long 
line of construction contractors, Mr 
Atkinson left school at the age of 16 to 
enter the family business. At 21 he be- 
came a full partner in the firm doing 
building work—with headquarters first in 
Nebraska and later at Colorado Springs, 
Colo. 

Since 1902 Mr. Atkinson has been in 
the construction business for himself. 
first in partnership with his brother Wal- 
ter on projects in Oklahoma, Colorado, 
and Wyoming, and later as head of the 
Southwestern Construction Company, on 
early highway projects in California. He 
entered the construction field in his own 
name in 1918, moving to Portland, Ore., 
where he took part in a big highway 


86 


program and, later, built Pardee Dam 

In 1929 the firm was expanded into the 
present Guy F. Atkinson Company. Un- 
der Mr. Atkinson’s guidance the com- 
| ! a leader in the world 
Either individual- 


completed 


inv has become 
onstruction industry 

or as joint venturers, it has 
several hundred contracts totaling over 
$1,750,000,000 
Coulee Dam 
ville Power 
Dam, Denison Dam 
Flat Dam, 


Dam and Powerhouse, Treasure 


Among these 

Hansen Dam, the Bonne- 

Project, Mud Mountain 

Harlan Dam, Pine 

McNary 
Island 

for the San Francisco World's Fair, the 


Ross Powe rhouse 


Roosevelt Naval Base, Army bases in the 
Aleutians, highway and railroad work 
in Greece, air bases on Okinawa, and the 
Hanford (Wash.) atomic energy plant 
The company’s more recent projects in- 
clude the Dalles Dam on the Oregon- 
Washington border and Sakuma Dam in 
J ipan, 

Despite his 85 years, Mr. Atkinson re- 
mains active and continues his regular 
schedule of visits to construction projects 
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being handled by his firm. Prominently 
identified with the Associated General 
tractors of America, Mr. Atkinson 

i is president in 1939, and for 
many years has been active in its heavy 
mstruction division. The many honors 
orded Mr. Atkinson for his construc- 
tion ichievements in lude both The 
Moles 1956 non-member award and The 
Beavers first Management Award, also 
n in 1956. And despite his lack of 
mal education, he holds the honorary 


Engineering from 


Solomon C. Hollister 


Though newly elected Honorary Mem- 

ber Solomon C. Hollister has an interna- 

ional reputation as an engineering edu- 

widely known for his 

oncrete and reinforced 

numerous other achieve- 

activities. Associated with 

Cornell liversity since 1934, 

became director of its School of Civil 

Engineering, he has been dean of the 
College of Engineering since 1937 

He was educated at Washington State 

College and at the University of Wiscon- 


when he 


n, receiving a BS. in C.E. degree in 
1916 and the C_E. degree in 1932. He also 
holds several honorary degrees. As an in- 

ructor in mechanics at the University 
of Illinois in 1916, he first became inter- 
ested in reinforced concrete construction 

in interest that has continued through- 

it his career. During World War I he 
was chief design engineer and head of the 
research branch of the Concrete Ship 
Section of the U. 8. Shipping Board 
Again, in World War II, he was advisory 
engineer to the Maritime Commission on 
its program of concrete ship production 
From 1918 to 1940 he was chairman of 
the Subcommittee on Design of the Joint 
Committee on Standard Specifications 
for Concrete and Reinforced Concrete. 
His long affiliation with the American 
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Concrete Institute includes seventeen 
years as director and two terms as presi- 
dent as well as many technical commit- 
tee assignments. He also holds the Wason 
Medal of the ACI 

As a consulting engineer in Philadel- 
phia during the 1920's, Dean Hollister 
became interested in the potentialities of 
structural welding. This interest, in turn, 
led him back to the academic scene in 
1930 when he was appointed professor of 
structural engineering and assistant di- 
rector of the Testing Materials Labora- 
tory at Purdue. His work on photoelastic 
methods of analysis brought about his 
ippointment as consulting engineer to 
Babcock and Wilcox on the design and 
fabrication of the Hoover Dam welded 
penstocks, and on a number of the com- 
pany's other major projects. During this 
period he also conducted research on the 

unsit mixer which became the basis for 
modern concrete mixing specifications. 

In his long association with Cornell, he 
has devoted much time to educational 
developments, particularly the relation 
of engineering education to the profes- 
sion. Through enthusiastic support of 
ilumni and colleagues, the construction 
of an entirely new engineering campus 
with eight major buildings has been ac- 
complished during Dean Hollister’s ten- 
ure at Cornell 

Dean Hollister hag filled many impor- 
tant committee assignments in the Engi- 
neers’ Council for Professional Develop- 
ment. His long participation in the ac- 
tivities of the American Society for En- 
gineering Education culminated in the 
presidency. In 1952 he was awarded the 
Lamme Medal of the ASEE bestowed an- 
nually upon a distinguished engineering 
educator. He has served as a member of 
numerous professional and public com- 
missions including the Manpower Com- 
mission of Engineers Joint Council; the 
Committee on Specialized Personnel, Of- 
fice of Defense Mobilization; the Advis- 
ory Committee on Engineering Sciences 
for Selective Service; and the Advisory 
Committee for the National Registry of 
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Engineers and Scientists. He is currently 
chairman of the EJC-ECPD Committee 
on the Survey of the Profession. 

Dean Hollister has been a member of 
ASCE throughout his professional career 
He has served on the executive commit- 
tee of its Structural Division and as Di- 
rector for District 3. At local level he 
was the first president of the Indiana 
Section and has been presideut of the 


Ithaca Section 


Frank Kerekes 


Frank Kerekes, new Honorary Mem- 
ber of ASCE and a distinguished engi- 
neering educator, is present dean of the 
faculty at Michigan College of Mining 
und Technology, Houghton, Mich. A na- 
tive of Budapest, Hungary, he became a 
naturalized citizen of the United States 
in 1914. He did his undergraduate work 
at the College of the City of New York, 
receiving his Bachelor of Science degree 
in 1912. Following three years of gradu- 
ite study, the degree of Civil Engineer 
was conferred on him by Columbia Uni- 
versity in 1920 

From 1920 to 1954 Dean Kerekes was 
on the faculty of lowa State University, 
where he rose to assistant dean of engi- 
neering before leaving to assume his 
present position. In addition to his work 
in education, he maintained a close re- 
lationship with the practical side of en- 
gineering by working summers with the 
New York Central Railroad and various 
irchitectural and engineering consulting 
hirms. 

Dean Kerekes has always been an en- 
thusiastic researcher, his principal inter- 
est lying in the field of elastic behavior 
of reinforced concrete and steel struc- 
tures as determined by actual field tests 
and model analysis. He is author or co- 
author of three textbooks and some 
twenty technical papers or reports in the 
field. 

Throughout his career, he has made 
signal contributions to the profession 
through working membership in the 
many technical and professional organi- 
zations to which he belongs. He served 
with distinction as the president of the 
American Concrete Institute in 1956- 
1957, as chairman of the Iowa Building 
Code Council from 1947 to 1949, and as 
president of the Iowa Engineering Soci- 
ety in 1947. Long active in ASCE, he has 
been president of the Iowa Section. He 
has served as chairman of five national 
committees of ASCE, the American Con- 
crete Institute, and the American Soci- 
ety for Engineering Education, and as a 
member of seven other national commit- 
tees of these and other professional soci- 
eties. At the request of Governor G. 
Mennen Williams, he has served as the 
Engineering Education Representative 


FRANK KEREKES 
Hon. M. ASCE 


on the 17-member Michigan Science Ad- 
visory Board. 

In his forty-years of teaching Dean 
Kerekes has made notable contributions 
to the field by raising teaching standards 
ind by raising learning standards—by in- 
sisting on maximum student cooperation 
and effort. Recently he was awarded the 
Army’s Certificate of Appreciation for 
Patriotic Civilian Service by Secretary of 
the Army Brucker for his support of mili- 
tary education during the past 38 years 
Another of Dean Kerekes’ major concerns 
has been instilling in students a profes- 
sional attitude. 


Fred C. Scobey 


Fred C. Scobey, new Honorary Mem- 
ber of the Society and a consulting hy- 
draulic engineer of Berkeley, Calif., has 
devoted much of his career to advancing 
research in the hydraulics of canals and 
pipes for the conveyance of water. 

Mr. Scobey graduated from Stanford 
University “with distinction,” and since 
has been awarded honorary membership 
in Chi Epsilon, Tau Beta Pi, and Sigma 
Xi. After early work on railroad loca- 
tion, he gravitated toward irrigation and 
drainage hydraulics. As state engineer of 
Mississippi under Governor Vardaman, 
he mapped and planned drainage systems 
for the State Farms. Returning West, he 
operated the water works and reservoir 
system of the Raton Water Co. and 
Raton Ice Co. in New Mexico. 

In 1910, after two years as consultant 
to the great Imperial Vailey Canal Com- 
panies, Mr. Scobey accepted a position as 
irrigation engineer in the US. Depart- 
ment of Agriculture. From 1914 until his 
retirement a few years ago he was a re- 
search engineer in various bureaus of the 
Department. His studies of canals and 
pipes have resulted in U.S. Department of 
Agriculture bulletins on Flow of Water in 


87 





FRED C. SCOBEY 
Hon. M. ASCE 


Irrigation Channels; Flow of Water in 
Wood Stave Pipes; Flow of Water in 
Concrete Pipes; Flow of Water in Riv- 
eted Steel and Analogous Pipes; Flow 
of Water in Flumes; and Flow of Wa- 





ASCE Prizes to Be Awarded During 


Continuing a long tradition, the Society 
will present prizes and awards during the 
Annual Convention for Transactions pa- 
pers considered espe cially important 
Though the majority of the awards honor 
papers appearing in Volume 124 (1959) 
of Transactions, several are given on the 
recommendation of the Technical Divi- 
sions for contributing to the advancement 

f profession. Another exception is 

he Construction Engineering Prize, 
traditionally goes to the 


of an especially significant Civ. Enct- 


which author 
NEERING article 

The awards were announced by the 
Board of Direction at the Reno Conven- 
tion, and they will be presented during 


CARL E. KINDSVATER 


ter in Irrigation and Similar Canals. 

Results of a survey of the present and 
potential irrigated lands in the Western 
States, made by Mr. Scobey in 1934, were 
published by the National Resources 
Committee in 1936. From 1936 to 1942 
Mr. Scobey was associated with Harlowe 
Stafford, F. ASCE, in the coordination 
and assemblage of data that resulted in 
publications of the National Resources 
Committee on the Rio Grande Joint In- 
vestigation and the Pecos River Joint 
Investigation. Both of these comprehen- 
sive studies resulted in interstate com 
pacts under which the Rio Grande and 
the Pecos rivers are now administered 

Mr. Scobey has served as consultant 
either directly or through consulting en- 
gineers, to the War Department, to the 
Bureau of Reclamation, and to Tulsa, 
Denver, and Eastern cities, in the matter 
f increasing their water supply and the 
conveyance of that water increase from 


source to city 


the Wednesday morning ceremonies at 
the Boston Convention on October 12 


Norman Medal 

This year the Normal Medal, oldest 
ind most distinguished of the Society's 
wwards, goes to Carl E. Kindsvater and 
Rolland W. Carter, Fellows ASCE, for 
their prize-winning “Discharge 
Characteristics of Rectangular Thin Plate 
Weirs.” Professor Kindsvater is a previous 
1956) co-winner with Mr. Carter of the 
Norman Medal, and holder also of the 
James W. Rickey Medal and the Colling- 
wood Prize. He has been on the staff of 
Georgia Institute of Technology since 


paper, 


ROLLAND W. CARTER 


Co-winners of Norman Medal 
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Becoming an Associate Member of 
ASCE in 1913 and a full Member in 1921, 
Mr. Scobey has taken an active part in 
socrery work He was secretary and then 
chairman of the Irmgation Division, on 
the Committee of Irrigation Hydraulics 
throughout its ten-vear life, and later on. 
the Research Committee. In 1938, on in- 
struction from the Board of Direction, he 
organized the Hydraulics Division and 
served as its chairman until elected a 
Board Director for the 1942-1945 war 
vears. He was Vice-President for Zone 
IV in 1950 and 1951. A charter member 
of the Sacramento Section, he served on 
its first Board of Directors. He has als 
been an officer and committee chairman 
of the San Francisco Section 

In 1955 at the 


annual conference in Berkeley, Mr. Sco- 


Hydraulics Division's 


bey was guest of honor at a luncheon 
given as a token of fnendship and re 
t for a member who has contributed 


ch to the profe 


Convention 


1945, and is now Regents’ Professor of 
Civil Engineering. As a consultant, he has 
directed design and research studies for 
numerous private and public agencies 

one of them the US. Geological Survey 
which partially supported the researc! 
reported in the prize-winning paper. Mr. 
Carter, the co-winner, has been with the 
US. Geological Survey since 1940, as 
hvdraulic engineer, chief Research 
Section, and research engineer on the 
staff of the chief of the Surface Water 
tranch his present position. He uthor 


ol numerous 


field of hydrauli 


J. James R. Croes Medal 


There were also two collaborators on 
the aper, “Thixotropic Characteristics 
of Compacted Clays,” which was awarded 
the J. James R. Croes Medal, second of 
the Society's awards in point of distinc- 
tion. They are H. Bolton Seed, M. ASCE 
ind Clarence K. Chan, A.M. ASCE, col- 
leagues on the University of California 
engineering faculty. Professor Seed holds 
degrees from London and Earvard Uni- 
versities and has been a member of their 
teaching staffs. Since 1950 he has been on 
the staff of the University of California 
it Berkeley, 
of civil engineering. For the past five 


where he is now professor 
years he has been prominently identified 


with the activities of the Soil Mechanics 
and Foundations Division, and he was 
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H. BOLTON SEED 


1958 winner the Middlebrooks Award 
for a paper in the soil mechanics field 
Mr. Chan has been an assistant research 
engineer in the university's Institute of 
Transportation and Traffic Engineering 
1956. He holds BS. and MS. de- 
from the university and has spent 

Post Engineer's Office 

Army at Fort Huachuca 


Thomas Fitch Rowland Prize 


Jack W. Hilf, F.ASCE, a soil me- 
inics authority, is the recipient of the 
omas Fitch Rowland Prize for his pa- 
entitled “Compacting Earth Dams 
will He ivy Roll rs.” Since 
1946 Dr. Hilf has been employed in the 
Earth Dam Design Section of the Bu- 
of Reclamati Denver, Colo 


supervisor of the 


Tamping 


his present 
nl Problems Unit is associated with 
¢ investigation, design, and construc- 
tion control aspects of many major earth 
including the 537-ft-high Trinity 

ow nearing completion in northern 
Widely known for his techni- 
Dr. Hilf is co-author of the 
publication, “Design of 


‘ 


is he originator of HY 


JOHN M. BIGGS 


CLARENCE K. CHAN 


Co-winners of J. James R. Croes Medal 


HERBERT S. SUER 


rapid method of construction control of 
embankments of cohesive soils, which is 


being used by the Bureau of Reclamation 


James Laurie Prize 

The James Laurie Prize goes to Ernest 
F. Masur, M.ASCE, professor of engi- 
neering mechanics at the Univeristy of 
Michigan his paper, “Strength of 
Very Slender Beams.” Before going to 
the University of Michigan in 1955, Pro- 
fessor Masur spent seven years on the 
staff of the Illinois Institute of Tech- 
nology, first as assistant professor of me- 
chanics and then as associate professor of 
While he was at the 
Illinois Institute of Technology he ob- 
tained his Ph.D 
wuthor of some eighteen publications in 


civil engineering 
n mechanics. He is the 


the field of structural analysis, with spe- 
cial emphasis on problems of instability 
ind dynamics 


Arthur M. Wellington Prize 

The paper on “The Vibration of Simpl 
Span Highway Bridges,” 
the Arthur M. Wellington Prize, is the 
joint work of three engineers—John M. 


honored with 


Co-winners of Arthur M. Wellington Prize 
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JACK W. HILF 
Thomas Fitch Rowland Prize 


ERNEST F. MASUR 


James Laurie Prize 


Biggs, M. ASCE 
structural engineering at Massachusetts 
Institute of Technology ; Herbert S. Suer, 
A.M.ASCE, group head of the Engi- 
neering Mechanics Department of Space 
and Ja- 
cobus M. Louw, a partner in the con- 
sulting engineering firm of Van Wyk & 
Low, Cape Town, South Africa. Professor 
Biggs combines his teaching at M.1.T 
with consulting work as a partner in the 
Cambridge ( Mass.) 


Hansen, Holley and Biggs. He is also a 


associate professor of 


Technology Laboratories, Inc.; 


structural firm of 


consultant on blast-resistant construction 
to various branches of the Armed Serv- 
ices. Professor Biggs was the 1955 re- 
cipient of the Moisseiff Award. Before as- 
suming his present position, Dr. Suer 
was senior engineer for North American 
Aviation, Inc., and research assistant at 
Massac husetts Institute of Technology. 
He has also lectured for the past several 
vears at the University of Southern Cali- 
fornia and the University of California 
it Los Angeles. After graduating from 
the University of Stellenbosch in South 
Africa in 1952, Dr. Louw did graduate 
work at Iowa State College (now uni- 
versity) and M.1.T 


his doctorate 


where he received 


JACOBUS M. LOUW 


Collingwood Prize 





JOSEPH PERAINO 
Construction Engineering Prize 


Collingwood Prize 


The Collingwood Prize, 
stricted to younger members of the So- 
ciety, is awarded to Ralph L. Barnett, 
A.M. ASCE, for his paper on “Pre- 
stressed Truss Beams.” As research engi- 
neer for the Stanray Corporation, Chi- 
cago, Ill., Mr. Barnett is engaged in in- 
vestigations of thin-shell construction and 
fiber reinforced plastics. A 1955 graduate 
of Illinois Institute of Technology, he re- 
ceived an MS. in mechanics there in 
1958. From 1955 until recently he was on 
the staff of the Armour Research Foun- 
dation, where he did pioneer work in the 
areas of minimum cost protective con- 
struction; minimum weight design of 
structures based on deflection; and pre- 
stressed segmented ceramic structures 


which is re- 


Construction Engineering Prize 


Joseph Peraino, F.ASCE, chief engi- 
neer of the Construction Department of 
the Merritt-Chapman & Scott Corpora- 
tion, is the winner of the Construction 
Engineering Prize, which is given for an 
important Crvi. ENGIneeERING article. Mr. 
Peraino has been on the Merritt-Chap- 
man & Scott engineering staff since 1940 


F. E. RICHART. JR. 
Thomas A. Middlebrooks Award 


+s , , 
J. BARRY COOKE 
Rickey Medal 


ind has been chief engineer since 1947. 
He has designed and worked on the in- 
stallation of equipment and plant facili- 
ties for many outstanding projects, in- 
luding the aggregate, batching, and ca- 
bleway installations for Glen Canyon 
Dam, described in his prize-winning ar- 
ticle in the June 1959 issue of Crvm. Enat- 


NEERING 


J. C. Stevens Award 

Hans A. Einstein, F. ASCE, professor 
of hydraulics at the University of Cali- 
fornia, Berkeley, and son of the great 
scientist, Albert Einstein, is the recipient 
of the J. C 
in the discussion of the paper, “Mechanics 
of Streams with Movable Beds of Fins 


Sand.” 


James W. Rickey Medal 

The James W. Rickey Medal goes to 
J. Barry Cooke, F. ASCE, who is honored 
for a paper on “Haas Hydroelectric Pow- 
er Project,” and for “technical contribu- 
tions and work toward progress in the 
technology of rockfill dams.” Mr. Cooke 
has been with the Pacific Gas and Elec- 


Stevens Award for his part 


tric Company since his graduation from 
the University of California in 1939. He 
was awarded the Bronze Star Medal for 


FRANK BARON 


CHARLES G. GUNNERSON 
Rudolph Hering Medal 


World War IL Service with the Army 
Corps of Engineers in bridging the Rhine 
ind saving the Remagen Bridge. Since 
the war he has been associated with P. G 
ind E.’s nuclear power program and with 


een of its hydroelectric developments 


Rudolph Hering Medal 
Charles G. Gunnerson, F. ASCE, win- 
of the Rudolph Hering Medal for his 


Disposal in Santa 


ently became senior wa- 


paper on “Sewngs 
Monica Bay,’ 
ter pollution control engineer in the Cali- 
fornia Department of Water Resources 
at Sacramento Except for time out for 
military service in the Signal Corps in 
World War II and in the Corps of Engi- 
neers in the Korean War, Mr. Gunnerson 
was a civil engineer in the City of Los 
Angeles Bureau of Sanitation from 1940 
to 1960. From 1953 until recently he was 
in the Bureau's Research and Planning 
Section engaged on a number of projects 
on the collection and disposal of both 
liquid and solid municipal waste. He con- 
engineering and 


ducted the sanitary 


oceanographic investigations of Santa 
Monica Bay, made by four agencies, that 
formed the basis of his prize-winning 


paper 


HAROLD S. DAVIS 


Co-winners of Leon S. Moisseiff Award 
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Thomas A. Middlebrooks Award 


F. E. Richart, Jr., F. ASCE, professor 
of civil engineering at the University of 
Florida, is the winner for the second con- 
secutive year of the Thomas A. Middle- 
brooks Award. This vear's prize-winning 
paper is entitled “Review of the Theories 
for Sand Drains.” He has been on the Uni- 
staff since 1952, and 


has been a full professor since 1944. Pro- 


versity of Florida 


fessor Richart has just returned to the 
university after a vear’s leave of absence 
Faculty Fellowship of the 
Foundation. He de- 


vear to special studies 


on a Scence 
National Science 
voted part of the 
in soil mechanics at Harvard, and part 
to the study of harbor structures at the 


Delft Technological University 


Leon S. Moisseiff Award 


There are two collaborators on the pa- 
per, entitled “Pressure Lines and Inelas- 
tic Buckling of Columns,” which receives 
the Leon S. Moisseiff Award. They are 
Frank Baron, F. ASCE, pr 
engineering it University of Cali- 
fernia, Berkeley, and Harold S. Davis, 
M. ASCE. structural engineer for the 
Richland 
Wash. Professor Baron served as an as- 


ofessor of civil 


General Electric Company at 
sistant and associate professor at Yale 
University from 1939 to 1946 and as pré 
fessor of civil engineering at Northwestern 
University from 1946 to 1953. He joined 
the University of California faculty in 
1953. He has served as consultant to vari 
ous organizations on analytical and ex- 
perimental topics in structural engineer- 
ing, and has to his credit some thirty 
technical publications. Mr. Davis met his 
collaborator at Northwestern University, 


OTHMAR H. AMMANN 
Ernest E. Howard Award 


where he worked under Professor Baron’s 
direction for his Ph.D. on the elastic and 
inelastic behavior of columns. He taught 
it Washington State University for two 
years before joining the General Electric 
Hanford Atomic Products 
Operation. He is currently responsible for 


Company's 


the structural design pf reactor buildings 
ind associated shielding structures 


Ernest E. Howard Award 


Othmar H. Ammann, Hon. M. ASCE, 
consulting engineer and partner in the 
New York firm of Ammann & Whitney, 
is the recipient of the Ernest E. Howard 
Award. Promient for over half a century 
and designe r of great bridges 
structures, Mr 


as planner 
ind other important 
Ammann is currently honored “for de- 
sign and construction of outstanding 
bridges of record dimensions, and large 
engineering works, including the George 


Washington Bridge, the Lincoln Tunnel 


Tellers Canvass Ballot for 1961 Officers 


New York, N. Y. 
September 15, 1960 


To The 1960 Annual Meeting 
American Society of Civil Engineers: 


The Tellers appointed to count the 
Election Ballot for Officers of the Society 
report as follows: 


For President 
(Term October 1960-October 1961) 
Glenn Willis Holcomb 


For Vice President—Zone Ii 

(Term October 1960-October 1962) 
Donald H. Mattern 
Scattering 


For Vice President—Zone Iii 

(Term October 1960-October 1962) 
William J, Hedley 
Don M. Corbett 
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For Director—District 1 
(Term October 1960-October 1963) 
Rober H. Gilman 
Arthur Tf. Larned 
Scattering 


For Director—District 2 

(Term October 1960-October 1963) 
Henry W. Buck 
Scattering 


For Director—District 6 
(Term October 1960-October 1963) 
Earle T. Andrews 


For Director—District 9 
(Term October 1960-October 1963) 
John B. Scalzi 


WILLIAM PRAGER 
Theodore von Karman Award 


under the Hudson River, and the Nar- 
rows Bridge now under construction at 
the entrance to New York Harbor.” 


Theodore von Kaérmén Award 


William Prager, F. ASCE, specialist in 
Herbert 
Brown 


engineering mechanics and L 

Ballou University Professor at 
University, is honored with the Theodore 
von Karman Award “in recognition of 
distinguished achievement in engineering 
mechanics.” Born and educated in Ger- 
many, Dr. Prager was acting director of 
the Applied Mechanics Institute at the 
University of Gottingen from 1929 to 
1933, and professor of theoretical me- 
chanics at the University of Istanbul from 
1933 to 1941. Since the latter year he has 
been on the Brown University faculty, 
for most of the period as professor of ap- 
plied mechanics. He has six books and 
over 140 scientific and technical publica- 
tions to his credit. 





For Director—District 10 
(Term October 1960-October 1963) 
John D. Watson 


For Director—District 11 
(Term October 1960-October 1963) 
Harmer E. Davis 


Ballots counted 

Ballots envelopes rejected 
without signature 

Dues arrears 


Respectfully submitted, 
JOSEPH N. RIZZI, 
Chairman 


RICHARD D. EGAZARIAN, 
Vice Chairman 


Neal H. Bettigole 

Anthony J. Castro 

David B. Hill 

Victor A. HoSang 

Leon Goodman 

Norman Karger 
Tellers 
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Congratulations for UEC Fund-Raising Personnel 


To All Local Section Officers 
and Fund-Raising Personnel 
Gentlemen: 


I have been eagerly awaiting—ever since my 
induction as President of ASCE last October—this 
opportunity to congratulate and to thank all of 
those who have borne the burden of the United 
Engineering Center campaign. The achievement in 
August of the $800,000 quota of the Society should 
bring to every one of you a deep sense of pride in 
worth-while accomplishment. 

The successful completion of this drive means 
much more to ASCE than just the fulfillment of 
an intersociety responsibility. Your efforts here 
have enhanced the stature and prestige of our 
great Society. You have helped to make ASCE an 
inspiration to its associates in the UEC venture, 
thus affirming the leadership in the engineering pro- 
fession that ASCE has enjoyed through the years. 

Our arduous campaign carried through al- 


The Society's UEC Campaign Statistics as of August 


ASSIGNED 
Meares 
“ONTRIBUTING 


CONTRIBUTIONS 


most three years, and I speak for Past-Presidents 
Francis S. Friel and Louis R. Howson as well as 
myself in acknowledging the magnitude and impor- 
tance of your service. Indeed, Mr. Friel himself is 
due a special word of recognition for the leadership 
and personal effort that he devoted to the campaign 
in 1958-1959, when 62% of the total quota was 
pledged. It was in that year that the ultimate suc- 
cess of our campaign became assured. 

I only wish that it were possible for me ito 
commend and to thank each one of you in person. 
Proud as I shall be of your new Engineering Cen- 
ter, | am even more proud of my fellow Society 
members who have heiped to make the Center a 
reality. 

Sincerely yours, 


Geshe 2 Vero 


President, ASCE 


31, 1960 


Ans 


Con Taisut Mirwnee« 


Locat Section Quota imber Amountt 


Loca, Sect 
ZONE I 
District 1 


Brazil 
Metropolitan 
Panama 


Quota Number Amount?  Quots 
$197,300 


133.300 
2.100 


119,200 


1,300 
3.100 


$20 341 
S91 


192 


$29,000 
1,600 
45,700 
3,100 
5,100 
4.700 
9 300 


23 Illinois 
Tri-City 
District 9 
Akron 
Central Ohio 
Cincinnati 


$221,257 

151,200 : 18 
343 

142,582 


1.078 


Puerto Ric 
Rep. of Cx 
Venezuelar 
District 2 
( nnecti it 
Maine 4,700 
Massachusetts 23,000 
New Hampshire 1.800 
Rhode Islar 2 900 
District 3 
Buffalo 
Ithaca 
Mohawk-H 
Rochester 


2.400 
5.200 
43 400 


11.000 


20 600 
4.400 
2400 
7500 
1.900 
4.400 


69.700 


Pvracuse 
ZONE Il 
District 4 
Delaware 
Le! igh Valley 
Philadelphia 
Central Pa 5 700 
District 5 27.000 
National C 
District 6 
Maryland 
Pittsburgh 
Virginia 

West Virginia 
District 10 
Alabama 
Flonda 

Georgia 

Miami 

Nashville 

North Carolina 
South Carolma 
Tennessee Valley 
ZONE Il 
District 7 
Duluth 
Michigan 
Northwestern 
Wisconsin 

South Dakota 
District 8 
Central Ill 


34.000 
4.100 
4,200 

20 000 


27.000 

49.000 

15.000 

17,000 

13 300 

3.700 

59.70 45,219 
5,205 
4,324 
11,438 
3454 
2,778 
4,535 
3,346 
10,139 

187 ,803 
7,742 
1,538 
9,314 
8 000 4464 

10,700 11,289 
1,700 F 907 

39,330 
7,098 


8H) 
11,500 
10 400 
5,206 
2,700 
6,300 
5,500 
9,200 
202,200 
39,900 
1,500 
18,000 


37,100 


now 6,500 
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Cleveland 
Dayton 


"WOO anw — 


3,300 
11,000 
6.100 
3.100 


Indiana 
Kentucky 
Toledo 
District 14 
Mid -Missour 
Mid-South 
Oklahoma 
St. Louis 10.100 
District 16 48 000 
Colorado 13.900 
5.900 
12,000 
7.600 
6.300 
2,300 
230 SOO 
132,600 
5.000 
6 300 
4,700 
50.200 
16,300 
6,000 
44,100 
40.400 


31,500 
3.500 
11,000 


6 oOo 


“seo = wo a5 


lowa 

Kansas ( 

Kansas 

Nebraska 

Wyoming 

ZONE IV 

District 11 

\nizona 

Hawaii 

Intermountain 

Los Angeles 

Sacrament« 

San Diego 

San Francisco 

District 12 

Alaska 2200 

Columbia 2.200 

Montana 3,300 

Oregon 10.900 

Seattle 12.200 

Southern Idal 2.300 

Spokane 3.100 

Tacoma 4,200 

District 15 57,800 

Louisiana 13,000 

Mexico 1,400 

New Mexic« 4.000 

Texas 39.400 73 39 
Total . $800,000 $808,779 


* Denotes Local Sections making contributions from Section funds 


with District and Zor 


t« 


t Total of Local Section contributions do not reconcile 


totals because (a) some pledges were requested to be distributed directly 
Zones, and (b) pledges of Canadian met 
Districts. 


bers are sgned directly to certain 
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Well over 200 engineers took part in 
the Hydraulics Division’s Ninth An- 
nual Conference, held at the Univer- 
sity of Washington, August 17-19. The 
co-hosts—the Seattle Section and the 
University of Washington—provided 
exceedingly comfortable surroundings 
and generous entertainment for the oc- 
casion. In welcoming the conference, 
Dean Harold FE. Wessman urged the 
group to give serious professional at- 
tention to its “continuing responsibil- 
ities in the development and conserva- 
tion of water resources.” 

Prof. Eugene P. Richey, the confer- 
ence chairman, had prepared the facil- 
splendid Hydraulics Lab- 
oratory for inspection, and had also 


ities of his 


made arrangements for the group to 
visit the Dk partments of Ocs inogra- 
phy and Fisheries, where related ac- 
tivities are in progress. 

The conference program was aimed 
it the refinement of engineering tech- 
niques. There were six sessions, each 
sponsored by one of the Divisicn’s 
technical committees—Hydromechan- 
ics, Tidal Hydraulics, Hydraulic Struec- 
Hydrology, Flood Control, and 
Of special interest. to 
Pacific Northwest 


tures 
Sedimentation 
delegates from the 
were papers dealing with fish-passage 
problems of hydraulic structures. The 
papers presented will be made availa- 
ble for study through the publications 

For reference, the full 
program was printed in the July issue. 
program, organized by 
s highlighted by a boat 
tap across Puget Sound to a salmon 
I the traditional con- 
ference banquet. The featured confer- 
ence speaker was Dr. Paul J. Raver, 


intendent of Seattle Citv Light 


of the Society 


the co-hosts 


arbecue, 


Ninth Hydraulics Conference Held in Seattle 


Seen in usual order are Prof. Wallace M. Lansford, of the University of Illinois, 
representing the hosts for the Tenth Hydraulics Conference to be held at Urbana in 
1961; Prof. Eugene P. Richey. general chairman of the Hydraulics Division Conference 
Committee. representing the hosts for this year’s conference: Maurice L. Dickinson, 
of the Bechtel Corporation, San Francisco, vice chairman of the Executive Committee 
of the Hydraulics Division: and Dr. Arthur T. Ippen, of the Massachusetts Institute 
of Technology. chairman of the Division’s Executive Committee. 


lay pre-confe rence trip to the 
River Project of Seattle City 


An all- 
Skagit 
Light was enjoyed by a large group. 
During a meeting of the Division 
Executive Committee, held during the 


conference, Prof. Arno T. Lenz was 
elected Division secretary, to replace 
Harold M. Martin, who has served in 
this capacity for several years during 


NCSBEE Adopts Revised Model 


Adoption of a revised Model Law on 
engineering registration and a “Chap- 
ter II’ registration of 
land survéyors highlighted the annual 
meeting of the National Council of 

Engineering Exam- 


covering the 


Boards of 
iners in Portland, Ore., August 18-20 

Some provisions of the Model Law 
ire in conflict with Society policy. In 
in attempt to eliminate controversial 
features of the proposed “Corporate 
Practice and Partnership Obligations” 
wording, the Society joined with the 
Consulting Engineers Council and the 
American Institute of Consulting Engi- 
neers to draft substitute sections that 
would gain general acceptance by par- 
ticipating organizations. 

The redraft was made available to 
the NCSBEE Committee several weeks 


State 
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prior to the Portland meeting. How- 
ever, no changes were made in the. pro- 
visions for corporate practice in the 
final report on the revised Model Law 
NCSBEE in Portland 
ind subsequently idopted. 

ASCE had also recommended chang- 
es that would recognize the professional 
nature of the four major categories of 
surveying, in keeping with Society pol- 
icy. A separate chapter in the new 
Model Law provides for the registra- 
tion of land surveyors. This treatment 
is at variance with the ASCE Board 
of Direction declaration, “That state 
engineer examination boards should 
give appropriate recognition to pro- 
fessional-level experience in surveying 
and mapping.” Society efforts to in- 
clude mention of geodetic, 


submitted to 


specific 


the expansion of Division activities. 
Maurice L. Dickinson was elected 
chairman, with the responsibility of 
guiding the Division through its 1960- 
1961 activities. Mr. Dickinson succeeds 
Arthur T. Ippen in this capacity. 

Next year’s Hydraulics Conference, 
the tenth, will be held at Urbana, IIL., 
\ugust 16-18. 


Law 


cartographic and engineering surveys 
in the engineering law, proved unpro- 
ductive 

The engineering will be 
isked to endorse the Model Law. It 
will be examined by the ASCE Com- 
mittee on Registration of Engineers and 
recommendations made to the Board 
of Direction. 

NCSBEE committees recommended 
that provisions be added to the Model 
Law for closer control of corporations 
and others working with public bodies 
and that all candidates for registration 
be required to take the written exam- 
ination. 

Arnold L. Henry, F. ASCE, with the 
Corps of Engineers at Portland, Ore. 
was elected president. The 1962 annual 
meeting will be held in Kansas City. 


someties 
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Interstate 95...precision engineered to fit future traffic! 


gives design strength figured 


The strength of concrete is in the concrete itself 
Compressive and flexural strengths can be com 
puted and measured exactly. Designs are based 
on facts—not intuition 


Flexible pavements depend on extra-thick layers 
to minimize concentrating load forces on sub 
grade. And materials of non-uniform strength and 
quality prevent exact load-bearing designs 





oO Aik Ss Rh Ak, 
o Fe ee a ah Bid ae 
eae. ganna Mo? iy Sei Ml Bally 4, Sirah Bees 

ase a! Oe 


with a “slipstick”-not a yardstick! 


Use of concrete on Connecticut's Interstate 95 permitted 
load strength to be based on a mathematical formula 
rather than empirical deep-bulking of material. 
Today’s exact knowledge of the nature of concrete, en- 
ables engineers to design pavements precisely—with no 
over-building “just to be sure.”” Thus, maximum strength 
is obtained with minimum thickness—along with impor 
tant saving of materials. 

The reason is well-known: Concrete is rigid, not flexible 


—so there are no “moving parts” to cause structural 
changes. The beam strength only concrete can provide 
supports and spreads vehicle loads, keeps pressures on the 
subgrade permanently within safe limits. 

This is why engineers can design highway pavements 
of concrete to last 50 years and more—with upkeep costs 
running as much as 60% lower than for asphalt. This is 
why you are seeing concrete chosen for vital heavy-duty 
routes—particularly on the new Interstate System. 


PORTLAND CEMENT ASSOCIATION 4 national organization to improve and extend the uses of concrete 


| 











Pittsburgh Section Host to Electronic 


Computation 


Another significant program in the 
field of electronic computation and its 
ipplication to the civil engineering field 
was presented in Pittsburgh, Pa., Sep- 
tember 7-9. Held at the Hilton Hotel, in 
the heart of Pittsburgh’s famed Gold- 
en Triangle, the Second National Con- 
ference on Electronic Computation was 
attended by 400 engineers—from 35 
states and from a number of foreign 
countries, including Canada, Sweden, 
and Australia. 

A total of 32 technical papers on 
many phases of electronic computa- 
tion were presented at the two-day 
session sponsored by the Committee 
on Electronic Computation of the 
Structural Division and by the Pitts- 
burgh Section. Of prime importance to 
the advancement of any new tool, 
process, or procedure is the dissemina- 
tion ef pertinent information to those 
who will benefit most from it. Whether 
it be the comparison of methods 
of programming, or a critical analysis 
of various types of computer equip- 
completed 


ment, or the exchange of 
this informa- 


programs, the 
tion has been and will continue to be 
a vital link in the f electronic 
computers i > fi f civil engi- 
neering. Throus Conferences on 
Electronic Computation engineers have 


been able to get together with other 


Attesting to public interest in electronic computers was the presence of high- 
ranking state and city officials at the Second National Conference on Electronic 
Computation. Shown, in usual order, are Michael A. Gross, president of host (Pitts- 
burgh) Section: David L. Lawrence, governor of Pennsylvania; Neal Dean of 
Chicago, who addressed a luncheon meeting on “A Vision of Our Automatic Future”; 
Joseph M. Barr, mayor of Pittsburgh: and Charles B. Molineaux, Vice President of 


ASCE for Zone L. 
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Conference 


interested engineers and with manu- 
facturers’ representatives and users to 
discuss mutual problems in the com- 
puter field. 

In the keynote address, George 3. 
Richardson, senior partner in the 
Pittsburgh firm of Richardson, Gor- 
don and Associates, stated that the 
impact of electronic computation on 
civil engineers was clearly indicated by 
the large attendance. He commended 
the group for its desire to contribute 
their knowledge to the profession. Such 
engineers, he said, demonstrate a true 
rofessional attitude. More than 30 of 
hose attending the meeting delivered 
formal papers, and many others partici- 
pated in the discussions that followed 
nearly all the presentations. 


I 
‘ 


Computer demonstration 


An Import int fe iture of the confer- 
we was a computer demonstration 
h included equipment in the field 
various manufacturers, some of 

for the first time. 
companies participating 
1.B.M., National Cash 
Bendix. Informative 


re presentative S of some of 


it on publie display 
(mong 
were F 
Register 
seminars, by 
these companies, were presented in the 
evenings and provided an ideal oppor- 


for engineers to ask questions 
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about computers—both the “hardware” 
ind its operation. 


Papers available 


The distribution of this information 
will go far beyond the engineers at- 
tending the meeting. All the papers 
presented at the conference will be 
published in a single hard-board vol- 
ume, priced at $13, with a 50 percent 
discount to ASCE members. A listing 
of the confere ace papers and authors 
ippeared in the program in the August 
issue. The anticipated mailing date for 
this limited edition is December 15, 
ind a coupon for ordering will appear 
in the December issue 


Aid Asked in Reviewing 
ASCE Manual of Practice 


As announced in the September is- 
sue, the Board of Direction is seeking 
the critical comment of the Society's 
membership on a proposed Manual of 
Engineering Practice, pre pared by the 
Committee on Structural Dynamics of 
the Engineering Mechanics Division for 
The Manual was 
use of the engineering 


possible publication 
written 
professor design of structures 
which are d to be resistant in 
some degt ll the effects associated 
with th letonation f a nuclear 
weapon 


_ 2 
f the 
Be ore he 


Manual is released for 
hlication, the Board of Direction 
ippreciate having the critical re- 
of interested members. The com- 
will be used in preparation of 
the final manuscript 
Members wishing to review the Man- 
ial may obtain copies on a loan basis 
from the Executive Secretary. Copies 
may be kept for two weeks. Comments 
vdquarters before 


. 1 
it Society fhe 


November 15 


‘ 


Civil Defense Data 
To Be Made Available 


data prepared by the Office 


ivil and Defense Mobilization, per- 
taining to civil engineering, are being 
made available to the entire mem ber- 
ship, through the ASCE Coordinating 
Committee on Civil Defense in coop- 
eration with the OCDM. This infor- 
mation of current and continuing im- 
portance is being mailed directly to 

ich member by the U.S. Government, 
with ASCE contributing the mailing 
ligt 

Distribution of this information is 
one of the functions of the ASCE Co- 


ordinating Committee. In its studies 
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i ANOTHER PROBLEM 
SOLVED BY 


SPENCER, 
WHITE & 
PRENTIS 


Project: 100° x 260’ foundation for addition to New York City’s Mt. Sinai Hospital 


Architect: Eggers & Higgins, New York City 
Engineer: Weiskopf & Pickworth, New York City 
General Contractor: Psaty & Fuhrman, Inc., New York City 


NEW METHOD OF BANK SUPPORT: 
DRILLED-IN CAISSONS USED AS MASTER PILES 
IN SHEETING 50’ DEEP CUT THROUGH ROCK FILL 


In digging this foundation, the shovel unexpectedly 
struck large pieces of blasted rock, probably dumped as 
fill during subway excavating many years ago. Since the 
soldier beams of the originally-planned conventional 
system of sheeting and bracing could not be driven 
through these massive boulders, it became necessary to 
devise some other method of supporting the 50’ deep cut. 


Solution: in what is believed to be their first use for 
such a purpose, Drilled-In Caissons, long a specialty of 
Spencer, White & Prentis, were successfuly employed 
as Master Piles. The 30” diameter caissons, about 20’ on 
centers, were drilled and driven through the boulder fill. 
10” - 42# cores were then installed, concreted and sock- 
eted 4’ into bedrock. Descriptive literature on request. 


Spencer, White 2 Prentis.. 


10 E. 40th St., New York 16, N. Y. 
Detroit: 2033 Park Ave. - Chicago: 221 North LaSalle St. - Washington, D. C.: Tower Bldg. 
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with the OCDM, the committee be- 
came aware of many responsibilities 
of civil engineers which did not seem 
to be getting enough attention. As a 
first step toward correcting the situa- 
tion, it determined to cooperate in 
disseminating all available information. 

Another objective of the Coordi- 
nating Committee is to encourage the 
ittention and constructive cooperation 





of Local Sections and Student Chapters. 
Local Sections are being encouraged 
to carry on activities that will assure 
the participation of civil engineers 
planning for civil defense. 
The work of the Student Chapters 
informative 
nature, so that young men entering 
the field will recognize the civil engi- 


in local 


will be largely of an 


neering aspects of defense planning 


SOCIETY AWARDS AND FELLOWSHIPS AVAILASLE 


DANIEL W. MEAD PRIZES: 


FREEMAN FELLOWSHIP: 

J. WALDO SMITH HYDRAULIC 
FELLOWSHIP: 

RESEARCH FELLOWSHIP: 


ERNEST E. HOWARD AWARD: 





1961 contest closes May 1, 1961. See 1960 Of- 
ficial Register, poge 149. Topic for 1961 contest 
announced in July issue (page 43). 


1961 contest closes March 1, 1961. See Official 
Register, page 156. 

1961-62 contest closes April 1, 1961. See Of. 
ficial Register, page 156. 


1961 contest closes Jon. 1, 1961. See Official 
Register, page 156. 


Closing date Feb. 1, 1961. See Official Register, 
page 148 


EUSEC to Publish International Education Report 


One of the most successful EUSEC 
meetings ever held has come to a close 
in Brussels, Belgium. The Société Ro- 
yale Belge des Ingénieurs et des Indus- 
triels was host to this seventh plenary 
assembly of the Conference of Engi- 
neering Societies of Western Europe 
and the United States, which took 
place August 29-September 3. Perhaps 
the most important action taken at 
the conference was authorization to 
publish the cooperative international 
report on engineering education, which 
has been under study for the past eight 
years. 

The report, to be published in 
French and English, covers practices 
on the education and training of engi- 
neers in the nineteen countries par- 
ticipating in the conference. It will 
also include data on the number of 
students represented in each of the 
branches of engineering. The report 
will be available in March 1961. Dis- 
tribution in the United States will 
probably be through the Engineers 
Council for Professional Development 
and the five US. societies participating 
in EUSEC. The engineering education 
study has been sponsored by the 
EUSEC Committee on Engineering 
Education and financed by a $60,000 
grant from the Ford Foundation and 
the Office of European Economic Co- 
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operation. Thorndike Saville, F. ASCE, 
is chairman of the committee. 

Another important action of the as- 
sembly was the decision to study 
ethical standards on an international 
basis. To implement this decision, ma- 
chinery was set up for assembling in- 
formation on Codes of Ethics in the 
EUSEC project will 
have the ultimate hope of developing 
an international code. 

There was also a long discussion of 
research in the engineering societies, 
with the aim of a mutual exchange of 
information about developments in 
this vital area. Another important sub- 
ject that came up for study was the 
splinter groups, or fragmentation, re- 
sulting from the development of new 
engineering specialties. 

The US. delegation at the confer- 
ence included W. L. Cisler, president 
of ASME; E. H. Linder, president 
of AIEE; E. Piret, representative of 
AIChE; O. B. Schier, secretary of 
ASME; and Thorndike Saville, chair- 
man of the EUSEC Committee on En- 
gineering Education. ASCE was repre- 
sented by President Frank A. Marston 
ind Executive Secretary William H. 
Wisely. Mr. Wisely also represented 
the AIME. 

On several occasions during the 
meeting acknowledgment was made of 


societies. The 
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ASCE’s stewardship as the secretariat 
of EUSEC for the past two years and 
for its trusteeship for the financing of 
the engineering education study. At 
the close of the meeting the secretariat 
passed to the Société Royale Belge des 
Ingénieurs et des Industriels. However, 
Mr. Wisely will continue as secretary 
of the EUSEC Committee on Engi- 
neering Education until its report has 
been published 

Messrs. Marston and Wisely were 
designated by EUSEC to represent it 
it the fortheoming meeting of the Pan 
American Federation of Engineering 
Societies (UPADI) and to report to it 
on EUSEC UPADI 
meeting is being held in Buenos Aires, 
September 18-22. 

The next EUSEC meeting will be 
held in 1962 in Munich, with the 
Verein Deutscher Ingenieure as host 


activities. The 


Kansas City Section to 
Host Power Conference 


The Kansas City Section is sponsor- 
ing another of the fall technical con- 
ferences for which it is fast becoming 
famous among Midwest Local Sections 
This year’s program-—a Power Confer- 
ence, with the Power Division as co- 
host—is set for the Continental Hotel 
in Kansas City, November 10 and 11 
tay E. Lawrence is chairman 

The keynote address launching the 
program, on Thursday morning, is en- 
titled, “The Power Industry: Where Is 
It Going?”. It will be presented by 
Walker L. Cisler, president of the De- 
troit Edison Company, and president 
of the American Society of Mechanical 
Engineers. Another program highlight 
will be the Friday luncheon meeting, at 
which Brig. Gen. A. W. Betts will speak 
on “Making Power with Rockets.” 
General Betts is director of the Ad- 
vanced Research Projects Agency, Of- 
fice of the Secretary of Defense. At the 
Thursday luncheon R. A. Olson, presi- 
dent of the Kansas City Power & Light 
Company, will be featured speaker. 

The ambitious technical program is 
planned to appeal to a wide range of 
interests in the power field. Among the 
topics are: selecting the plant site; in- 
door or outdoor plant; the future of 
hvdroelectric development; financing 
power projects latest trends in steam 
plants; and the role of the civil en- 
gineer in atomic power generation. A 
tour of recent power plant improve- 
ments in the Kansas City area will sup- 
plement the program. 

A cocktail party late Thursday after- 
noon will be the social highlight. The 
Kansas City Section will be host 
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WITH 
BETHLEHEM 
HIGH-STRENGTH 
BOLTS 


The steel framework for the Greek 
Orthodox Church in Oakland, Cali 
fornia, was erected in just 5!5 work- 
ing days. Bethlehem high-strength 
bolts were used to connect the 115 
tons of structural steel for the church 
and an adjacent classroom building. 
Besides speeding the work, bolting 
eliminated the clatter of riveting 
guns in this residential area. 








Architects and engineers: Reid, Rockwell, 
Banwell & Tarics 

General contractors: Williams & 
Burrows, Inc 

Fabrication and erection: Bethlehem Steel Co 


High-strength bolts are installed quickly, easily, and more safely. 
e Joints cannot work loose. They’re permanently tight. 
e No fire hazard. Bolts are installed cold. 
Manufactured to ASTM Specification A-325, Bethlehem high- 
strength bolts are supplied in a full range of sizes for every 
construction need. Made of carbon steel, they are heat-treated 
by quenching and tempering. 

High-strength bolts will save you time and money next 
time there’s steel to be erected. And make sure that they are 
Bethlehem high-strength bolts. For full information write us 


today, or call your nearest Bethlehem sales office. 


Due to be completed in September, 1960, the 
church will serve the city of Ookland ond vicinity. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Ris 
es: Bethlehem Steel Export Cc 
ETHUEHEY 


for strength 8 


Export Sa rporation 
orev BETHLEHEM STEEL Hie 





Column Research Council 
Issues Metal Design Guide 


Guide to Design Criteria for Metal 
Compression Members, a recent pub- 
lication of the Column Research Coun- 
cil, is a “must” for structural engineer- 
ing offices. The 112-page book presents 
a condensed summary of design cri- 
teria based upon recent as well as past 
research on metal compression mem- 
bers in buildings and bridges. The book 
is written expressly for the engineer 
who either has to solve special prob- 
lems not covered by standard specifi- 
cations or is himself engaged in the 
preparation of specifications for such 
structures. It is applicable to aluminum, 
steel, and other metals. 

The price of the 8% x 11-in. volume 
bound in leatherette is $5.00 a copy. 
Orders may be placed with the Secre- 
tary, Column Research Council, 313 
West Engineering, University of Mich- 
igan, Ann Arbor, Mich. 

Organized sixteen years ago under 
ASCE sponsorship, the Column Re- 
search Council has conducted an ener- 
getic and fruitful program of research 
on structural columns, with the ulti- 
mate aim of cheaper and better struc- 
tures. The Council is an Engineering 
Foundation project 





ASCE ENGINEERING 
SALARY INDEX 


(Prepared Semiannually) 
Consulting Firms 
Crrr Cunsent Parvious 


Atlanta 1.21 
Baltimore .. . 1.14 
Boston cae 1.233 
Chicago .... 1.49 
Denver ... 1.25 
Houston .... 1.26 
Kansas City . 1.15 
Los Angeles . 1.32 
Miami .... 1.38 
New Orleans . 1,22 
New York ... 1.29 
Pittsburgh 1.07 
Portland (Ore.) LM 
San Francisco . LM 
Seattle .... 1.06 


Highway Departments 





Recion 

I New England 
II, Mid Atlantic 
Ill 

Iv, 8 

Vv 

VI, Far West 








of this Index is to show sa 
not a recommended salary sc: N 


Sole purpose 
trends, It is 

it intended as a precise measure of salary 
changes. The Index is computed by dividing the 
current total of base entrance salaries for ASCI 
Grades I, I, and III by an arbitrary base. The 
base used is $15,930, the total of salaries paid 
n 1956 for Federal Grades GS5, GS7 and GS9 
Index figures are adjusted semiannually and put 
lished monthly in Crvm Ewornerarnc Latest sur 


vey was July 30, 1960 





Holland Host to Conference on Coastal Engineering 


Some 50 papers were presented at the Seventh International Conference on Coastal 
Engineering, held in The Hague, Holland, August 22-27. The attendance of 150 rep- 
resented 24 countries. Most of the 30 delegates from the U.S. are members of 
ASCE. The conference was sponsored by the Council on Wave Research of Engineer- 
ing Foundation. Seen at the opening session are, left to right. Prof. Joe W. Johnson. 
F. ASCE, University of California, secretary of the Wave Council; Dean Emeritus 
Morrough P. O’Brien, F. ASCE, University of California, chairman of the Wave Coun- 
cil and president of the conference: A. G. Maris, director-general of Rijkswaterstaat 
of the Netherlands, who presided at the opening session: Dean Emeritus Thorndike 
Saville, F. ASCE, New York University. now consultant to the president of the Uni- 
versity of Florida, member of the Wave Council, and president of the two preceding 
conferences; and J. B. Schiff, chief engineer, Rijkswaterstaat. The Council on Wave 


Research was initiated by ASCE. 


ASCE CONVENTIONS 


PHOENIX CONVENTION 
Phoenix, Ariz. 
Hotel Westward Ho 
April 10-14, 1961 


ANNUAL CONVENTION 
New York, N. Y. 
Hotel Statler 
October 16-20, 1961 


HOUSTON CONVENTION 
Houston, Tex 
Hotel Shamrock 
February 19-23, 1962 


DISTRICT CONFERENCES 


DISTRICT 3 COUNCIL 
Svracuse, N. Y 
Airways Inn 
November 19, 1960 


LOCAL SECTION 
MEETINGS 


Illinois—Dinner-meeting of the Soil 
Mechanics and Foundations Division at 
Toffenetti’s Restaurant, Chicago, Novem- 
ber 9, at 5:30 p.m. 


Kansas City—Annual Power Confer- 
ence at the Continental Hotel, Kansas 
City, Mo., November 10 and 11 


Metropolitan—Regular monthly meet- 
ings in the Engineering Societies Build- 
ing on the third Wednesday of each 
month, at 7:00 p.m 


Los Angeles—Annual ladies night din- 
ner-dance in the Venetian Room of the 
Ambassador Hotel, Los Angeles, October 
22, at 7:00 p.m.; dinner-meeting of the 
Riverside-San Bernardino Branch at the 
California Electric Power Company, San 
Bernardino, October 18, at 6:00 p.m.; din- 
ner-meeting of the Pipeline Group at the 
Engineers Club in the Biltmore Hotel, 
Los Angeles, October 26, at 6:30 p.m.; 
dinner-meeting of the Sanitary Engineer- 
ing Group at the Engineers’ Club in the 
Biltmore Hotel, Los Angeles, October 26, 
at 6:30 p.m.; and dinner-meeting of the 
Structural Group at the Rodger Young 
Auditorium, Los Angeles, October 19, at 
6:30 p.m. 


Philadelphia—Regular monthly meet- 
ing at the Engineers’ Club on November 8 


Sacramento—Weekly meetings at the 
Elks Temple every Tuesday, at 12 noon. 


Tennessee Valley—Fall meeting at th: 
Hotel Patten, Chattanooga, November 4 
and 5 





Hot-mix Texaco Asphalitic Concrete pavement is speedily laid on 11 miles of Nebraska State Highway 61. 
No time-consuming curing period is required. 


Nebraska builds 


for hauling 


This 11-mile section of State Highway 61 passes through 
Nebraska’s fertile wheat growing country. At harvest 
time, heavy trucks loaded with grain use the highway to 
reach elevators and rail heads. 

The pavement constructed on this heavily traveled 
route consists of three inches of heavy-duty hot-mix 
Texaco Asphaltic Concrete, laid on a six inch granular 
base. The Texaco Asphaltic Concrete was placed in two 
courses, a 1'4 inch binder course and 1'4 inch wearing 
surface. Nebraska used an asphalt cement with a 100-120 
penetration in the pavement mix. 

This Texaco-paved State Highway combines rugged 
durability with a moderate first cost and low upkeep 
cost. It is speedily laid, since it requires no time- 


Asphalt highway 
wheat crop 


consuming curing period. Because of its resilience and 
freedom from expansion joints, it has a velvet-smooth 
riding surface which is appreciated by truck drivers and 
motorists alike. 

Texaco Asphalt Cements, Cutback Asphalts and 
Slow-curing Asphaltic Oils provide the road builder 
with a wide choice of heavy-duty, intermediate and 
low-cost types of paving for highways, streets and air- 
ports. Whatever your paving project, one of these types 
is exactly suited to your requirements. For helpful 
information on all of these Asphalt types, mail the 
coupon below for the two Texaco brochures. There is 
no obligation. 

Contractor: NORTHWESTERN ENGINEERING COMPANY 


TEXACO INC., Asphalt Sales Div., 135 E. 42nd Street, New York 17 
Chestnut Hill 67, Mass. * Chicago 4 * Denver | + Houston 1 * Jacksonville | 
Minneapolis 3 « Philadelphia 2 * Richmond 25 


Texaco Inc., Asphalt Soles, 135 E. 42nd St., New York 17, N. Y. 


Please send me your two brochures 
containing helpful information on 
heavy-duty, intermediate and low 
cost types of asphalt construction 
for highwoys, streets, airports, etc 


Position 


Associated with 


Address .... 
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Steel overcomes almost insurmountable 











Famous 4-level intersection of Greater New Orieans Expressway at Causeway 
Boulevard. Built over 11 railroad tracks. Fast erection with steel eliminated serious 
traffic interruptions. Fabricated by American Bridge Division, using 6000 tons of 
structural steel, 


Intersection showing construction with simple steel beams which reduced 
costs and saved time. 


Mr. Wayne F. Paimer, President, Paimer & Baker Engineers, inc., Admiral 
Wm. H. Smith, Vice President and Chief Engineer, and Mr. Kenneth C. Roberts, 
Assistant Chief Engineer for Design 


USS Steels for Bridge Design 
Structural USS MAN-TEN 
Carbon Steel High Strength Steel 
33,000 psi 50,000 psi 
minimum yield point minimum yield point 





USS TRI-TEN 
High Strength Stee! 
50,000 psi 

minimum yield point 


uss “T-1" 
Constructional Alloy Stee! 
100,000 psi 

minimum yield strength 





obstacles in short-span bridge design 


country of Southern Louisiana. The highway will be built 
literally on top of a swamp. Each of the 18 bridges will 
be of steel, including the pilings set in the swamp. 


at Palmer & Baker Engineers, Inc., Mobile, Ala. 


If you want to see how seemingly impossible bridge and 
highway problems were solved with steel, take a trip 
around New Orleans and east along the Gulf Coast. In 
this area, the consulting engineering firm of Palmer & 
Baker has designed some of the most interesting structures 
in the country. Last year, with a staff of about 400 people, 
they handled approximately $155,000,000 worth of Inter- 
state Highway and Bridge projects. 

One of their most difficult projects was a 4-level highway 
interchange and railroad grade separation located on Cause- 
way Boulevard and the Greater New Orleans Expressway. 
Eleven railroad tracks that couldn't be moved ran through 
the area. The use of steel permitted the interchange to be 
built without interrupting railroad traffic. Highway traffic 
amounts to an average of 65,000 cars daily. 

Here is a practical example of the versatility of steel 
structural members. No difficulty was encountered in 
moving steel into position and the traffic flowed through 
without tie-ups. Certainly any other method of construc- 
tion would have been not only impracticable but con- 
siderably more expensive. 

Recently Palmer & Baker completed plans for a pro- 


posed 78-mile superhighway traversing undeveloped bayou 


Basic advantages of steel construction. 


Steel saves time in both engineering and construction. 


Steel saves money by reducing foundation costs and speeding 
up construction. 


Steel permits greater clearance, or the same clearance with 
lower approaches. 


Steel can be transported easily and economically to the site. 


Steel of the high strength, corrosion-resisting types saves 
weight, reduces painting costs and cuts foundation costs. 


Steel is readily available in any part of the country. 


USS, MAN-TEN, TRI-TEN and “T-1" are registered trademarks 


United States Stee! Corporation — Pittsburgh 
Columbia-Ganeva Stee! — San Francisco 

Tennessee Coa/ & iron — Fairfield, Alabama 

United States Stee! Supply — Steel Service Centers 
United States Steel Export Company 


United States Steel 


This mark tells you 
a product is made of 
modern, dependable Steel. 
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Albert C. Nelson 
250 N.E. 51st Street 
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Donald Kowtko 
289 Foxhill Road 
Denville, N. J. 
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Committee on Younger Member Publications 
Walter D. Linzing, Chairman; 4751 No. Paulina, Chicago 40, Ill. 


Zone IV 


Judd Hull 
6000 S. Boyle Ave. 
Vernon, Calif. 


Zone Ill 


William R. Walker 
4600 Franklin Ave. 
Western Springs, Ill. 








This month's editor is Donald Kowtko, 
of the Metropolitan Section, u ho rep- 


esents Zone I. 


Professionalism is a perplexing and 
vital subje ct of great concern to both the 


ASCE 


defining our goal— 


younger and older members of 
Yet the first step 
professionalism, is comparatively easy 


Basic elements of professionalism 
E. Lawrence Chandler, thet 

Secretary of ASCE, in the 

issue of Civin ENGINEERING hat 

SAV: 


“Practice of a profession is based on 
specialized knowledge in a particular 
field of learning. It involves intellectual 
effort and calls for creative thinking 
These are some of the attributes of pro- 
fessionalism. But true professional spirit 
incorporates a deeper, more fundamen- 
tal concept. No one can rightfully lay 
claim to being a professional person un- 
less he is motivated by a desire for serv- 
ice—service to those in his immediate 
circle of associates and service to man- 
kind . . Collectively, a group of men 
form a true profession only as they com- 
mand the respect of the public and in- 
spire confidence in their integrity and 
the belief that they truly are serving the 
general welfare 

Dr. Eric A. Walker 
svlvania State University, in the March 
14, 1960 issue of Product Engineering, 
why this goal of 


president of Penn- 


points out indirectly 
professionalism seems sO elusive to engi- 


neers: 


“Engineering has become an 
tant basic component of our total cul- 
ture. This fact gives engineers and engi- 
neering a tremendous social responsibil- 
ity—a responsibility for which they 
seem unprepared and reluctant to ac- 
cept, Historically, engineers have prided 
themselves on their ‘know-how’ but have 
been content to let others make deci- 
sions and formulate policies. Calling 
themselves ‘servants of society’ they 
have compiled brilliant records of 
achievement—in a society directed by 
lawyers, politicians, business executives 
and, more recently, scientists. 

“With a ‘how-to’ orientation, that is 
exactly what engineers are, servants, in 
the basic sense of servile followers and 
laborers. But engineering has grown too 
important in our culture and our society 
for this sort of orientation. Today the 
engineer needs to become a full partici- 
pating member of member 
willing and able to leadership 
where he can lead wisely than 


im por- 


sO0CIE ty—a 
assume 


more 


104 


others. He must demonstrate his readi- 
ness to accept a leadership role com- 
mensurate with the importance of engi- 
neering asa social force 

“Until engineers accept this role, they 
will not be given the public attention 
that others receive. Policy makers, not 
mechanics or servants, dominate the 
headlines. Not until engineers iift their 
eves from the drawing boards to look at 
the effect their designs and inventions 
have on the life of man—both as it is 
ind as it could be—will they receive 
the atter t ould—and should 


Suggested solution 
The obv 


revise the 


ious solution, it seems to me, 
engineer's training so 
can more effectively assume the 
msibilities of leadership which are 
bv virtue of this technical civilization 

nts 
ittee on Professional 
Education reported the following in the 
March 1958 issue of Crvi. ENGINEERING 


“The civil engineer is a professional 
man, and he must be trained as such. He 
must therefore have an understanding of 
the society he lives in and of his fellow 
man. He must be able to envisage and 
plan the whole of a project in considera- 
tion of its economic structure and utility, 
its sociological impact, and its technical 
details. He must be able to present his 
ideas effectively and defend them. It is 
essential, therefore, that he have a good 
general education with the understand- 
ing of social sciences and humanities, 
ind a facility in the arts of communica- 
tion of ideas. To enable the student to 
lerive full benefit from such subjects, he 
must be made to realize their impor- 
tance to him, not only as an individual, 
but as an engineer i. 


The typical engineer 


Before we go further, let us examine 
intelligence, 
ind interests of the 


the personality, abilities 
‘typical” engineer 
Eugene Raudsepp published a series of 
three articles dealing with this subject in 
the December 1959 and January 1960 is- 
Design. The following 
summarizes his comments: 

Personality: The typical engineer is a 
practical man who prefers a tangible as- 


sues of Machine 


signment where he can take direct, un 
‘omplicated steps toward its solution 
His sense of immediacy blinds him to 
larger problems requiring creative leaps 
unknown. He 


into the is formal, imper- 


October 1960 


sonal, reserved, self-sufficient, and inde- 
pendent. He has little interest in people. 
Preoceupied with the physical universe 
and the manipulation of things, he pre- 
fers to withdraw from the social world 
to the world of objects and ideas. He is 
not a good diplomat and often lacks 
communication skills. He does not like 
to assume leadership in group activities, 
is vocally restrained, and has inhibited 
social address 

Interests: Engineers are neither serv- 
relations-minded and 
nonverbalists. Al- 


ice- nor human 
they are primarily 
though engineers’ median scores on in- 
telligence tests fall at approximately the 
90th percentile of 
tion, their favorite periodicals are the 
mass-circulation magazines. They avoid 
both the high brow, cultural periodicals 


the general popula- 


and the low-quality magazines, thus re- 
middle- 
engineers read 


vealing their characteristically 


preferences. Few 


brow 
classics or semi-classics, and even fewer 
read books on philosophy, psychology, 
public affairs, and fine arts. 
heavy practitioners in dating 


social science 
They are 
dancing, movies, parties, and other ac- 
Mechanical hobbies dominate, 


followed by sports and outdoor life. 


tivities 


The poredox 


Understanding the elements of profes- 
sionalism, in particular (1) the desire to 
mankind, (2) the need to become 


serve 
1 full participating member of society, 
3) the willingness to accept leadership, 
ind (4) the need to think creatively en- 
broad human 
t is obvious that today’s “typical” 


mpassing a scope of 


needs 
engineer falls far short of meeting these 
requirements 

In fact, all these elements are in di- 
rect conflict with his personality and in- 
terests. We must, therefore, conclude 
that today’s “typical” engineer cannot 
achieve the goal of professionalism since 
it is so diametrically opposed to his per- 
sonality. 

Can the obvious solution (ie., train- 
ing in the social sciences, humanities and 
the art of communication) overcome the 
“natural grain” of the engineering stu- 
dent’s personality, or will even this fail 
to help the 
make the transition from a “servile fol- 
lower” to a professional man willing to 


future “typical” engineer 


‘accept the leadership role commensu- 


rate with the importance of engineering 


is a social force’? 

The eventual outcome may very well 
be a division into two distinct groups of 
engineers, with the small group the “true 
professional”-the unusual engineer with 
the desire to serve mankind—and the 
large group the “servant of society”— 
the “typical” engineer of our generation 
Does this division possibly exist even 
today without being formally recognized 


3 Sut h? 
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Plate steel spiral scroll case during installation at the Prospect powerhouse. 


Niagara-Mohawk picks a Leffel Turbine for new Prospect powerhouse 


A Leffel spiral case, vertical shaft turbine is 
the heart of the Prospect Development power- 
house recently completed by the Niagara- 
Mohawk Power Corporation near Utica, 
New York. This turbine is rated at 23,900 
H.P. at 180 R.P.M. under a 135 foot net 
head. 


Prime factors in Niagara-Mohawk’s selec- 
tion of a Leffel turbine for Prospect were 
Leffel’s long experience in water power devel- 
opment and the proven ability of Leffel 
turbines to operate at high efficiency year- 
after-year with absolute reliability. 


Take advantage of Leffel’s water power 

know-how on your next project. Nearly a 

century of experience stands behind every 

Leffel turbine . . . and this experience is 

available to you without obligation. Just 
Prospect powerhouse, Niagara- write, outlining your requirements, Runner and shaft for the Prospect 
Mohawk's 87th hydroelectric gener- turbine on Leffel’s 24’ vertical boring 


ating plant. mill. 
1112-€ 


THE JAMES LEFFEL & CO. 


DEPARTMENT C ¢ SPRINGFIELD, OHIO 


MORE EFFICIENT HYDRAULIC POWER FOR 98 YEARS 
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In the 86th Congress now adjourned practically every 
bill of interest to civil engineers—outside of normal ap- 
propriations measures—failed of passage. Most of them 
failed even to get consideration on the floor. And thos« 
that did get to the debate stage foundered on lack of 
understanding of the issues presented, lack of sufficient 
facts to convince enough Congressmen, and bad general- 
ship in the legislative battling. 

Basically, that is what happened to such things as 
federal school aid, the minimum wage bills (which would 
have included some engineering employees), the attempt 
at tax relief for the self-employed through deductions 
for self-financed retirement plans, the attempt of labor 
unions to get approval for “common situs” picketing 
restrictions on state taxation by states on out-of-state 
business activities, and many others. 

Major measures concerning urban renewal and housing 
failed because the facts were against them. The figures 
being gathered and processed by the Census Bureau 
for example, seem to show that housing has been out- 
running population increases by a considerable percent- 
age, there are far fewer “doubled up” families now than 
ever before, there is plenty of rental and sale property 
available in most cities. In the face of such evidence 
Congress was simply not convinced that there was need 
for further great infusions of federal money into thi 
housing field at this time. 

A few matters were introduced much too late for any 
consideration. But it is as certain as anything can be 
in Washington that these will come up again: nex 
sion. They include: 

1. Senator Hubert Humphrey revived the idea of a 
federal “department of science.” This proposal has been 
defeated several times in one form or another (by op- 
position of most scientific and technical groups, who 
see further confusion to an already difficult situation 
Senator Humphrey’s bill would create a “commission” 
that would “study the advisability” of such a federal 
department. 

2. Rep. Laurence Curtis, of Massachusetts, introduced 
a bill aimed at protecting the New England interstat« 
water compact from Congressional interference, but 
would similarly protect other interstate agencies. In its 
essential paragraph, the proposed bill would amend pres- 
ent law, which gives Congress the right to alter, amend, 
or repeal interstate compacts. The governors of many 
states—particularly New York and New Jersey whose 
Port of New York Authority is under attack—have ex- 
pressed serious concern over such investigations, as an 
invasion of states’ rights. 

3. A suggestion for establishment of an “institute” un- 
der the aegis of the Tennessee Valley Authority, to pro- 
vide training for foreign engineers and public officials 
in development of water and power resources. 

4. A series of late-session attacks on the Civil Defense 
program, and on suggestions for construction of large 
public shelters, as an “utterly senseless boondoggle.” Led 
by Ohio’s Senator Young, these attacks seem to pre- 
sage a serious effort to curtail civil defense activities. 
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On the side of measures actually passed by Congress 
construction interest was confined to appropriations bills 
Just for the record, they went this way: For Army 
Civil Works, $9308 million (an all-time high); for the 
Bureau of Reclamation, about $225 million, including 
funds for five “new starts”; for housing and education 
1 one-year extension of home improvement programs 
$500 million for college housing, $50 million for the 
community facilities program ; for stream pollution clear- 
ince (part of the appropriation for the department of 
Health, Education and Welfare) $45 million—with 
authority to request $5 million more as a supplemental 
figure; and for the Atomic Energy Commission's con- 


struction program, $211.5 million 
oo a 


Highway engineers held about steady 
department in 1960, according to the sixth survey (the 
first since 1958) by the American Road Builders Asso- 
ciation. The ARBA found that in the 5O states, the 
average pay of the highway department's chief admin- 
istrative officer was $15,817; chief engineers got $14311 
deputy chief engineers, $12,002; bridge engineers, $11,140; 
construction engineers, $11,345; district or division en 
gineers, $10,567. Top salary for a chief ecutive officer 
was New Jersey's $22,000; top for a chief engineer was 
Illinois’ $22,800. Low men on the salary pole were Als 


bama’'s “engineering aides” at $3.000 a vear 
> 7 > 


The Urban Renewal Administration is undertaking to 
instruct local planning groups on selecting consulting en- 
gineers, through issuance of its “Technical Guide No. 1, 
Selecting Consultants for Project Planning.” The Ad- 
ministration says, “When it has been decided that con- 
sultant services are needed, it will pay a community 
to carefully select the firm to be retained.” It then gives 
i series of steps to be followed as to ascertaining quali- 
fications, reaching a firm agreement, fees and the like 
Additionally, the URA offers to supply contract forms 
to be used as a basis for negotiation with consultants 


is to fees and duties 


Already a formidable competitor for technical and 
engineering personnel, the US. government moved even 
more strongly into competition, armed with newly-lib- 
eralized pay allowances. Under the terms of Public Law 
86-587, which became effective August 25, the govern- 
ment can now offer to pay travel and moving expenses 
for new employees and student-trainees when they have 
completed college work and become full-time professional 
career employees. Jobs covered by the new offer include 
natural and mathematical sciences, engineering and ar- 
chitecture, landscape architects, geodesy and statistics. 


~ = SS 


The Senate’s Select Committee on National Water 
Resources will have a report ready for Congressional 


consideration by the time Congress re-convenes for a 
new session next January. 
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FOR 
CONTRACT DRILLING SERVICES 


FOR 
soll 


Highwoys Buildings Doms 
Bridges Tunnels oll require ac- 
curate sub-surface investigation. Sprague 
& Henwood hos been making these in- 
vestigations for more than 75 years 
throughout the United States and in 
many foreign countries 


Sprague & Henwood uses modern drill 
ing equipment experienced drilling 
crews with expert supervision assur 
Wuste a gt ing you of the best soil somples and rock 
Sompler he Th io , cores possible under existing conditions 


oied obov 


Another of Sprague & Henwood's con 
tract services is pressure grouting. Either 
cement or chemical grovt can be injected 
into the faults and voids depending 
upon the conditions encountered in the 
underlying strato 

Bronches ore strategically located to 
give you fost efficient service. Send for 
the new vest-pocket booklet on Sprague 
& Henwood's contract services 

















SPRAGUE & HENWOOD, Inc. 


SCRANTON 2, PA. 
Branch offices: New York ©@ Philadelphio © Pittsburgh @ Nashville © Grand Junction, Colorado @ Buchans, Newfoundiand 
Export Division: Sprague & Henwood International Corporation, 11 W. 42nd St., New York, N.Y. 
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THe READE RS yy rel & 


Use of shear connectors in composite sections 


To tHe Eprror: A question that has 
been puzzling me is the use of shear con- 
nectors for composite beams made of 
rolled sections and concrete slabs. In all 
the literature I have seen on this sub- 
ject—both that put out by ASCE and 
commercial material—the shear connec- 
tors are carried to the ends of the beams, 
sized and spaced to resist horizontal 
shear between slab and beam. 

The result is that there are large 
numbers of closely spaced shear connec- 


tors toward the ends of the beams. Since 
this device—composite construction—for 
strengthening a rolled section is analogous 
to the use of cover plates, perhaps some 
reader can tell me why we are not treat- 
ing these two schemes similarly? Why 
not eliminate the shear connectors out- 
side the length of the beam where com- 
posite action is required to resist bending? 


Georce T. Writs, M. ASCE 
Louisville, Ky. 


Another civil engineer of the Civil War period 


To tHe Eprtor: I heartily endorse the 
idea of Robert S. Mayo, F. ASCE, in the 
July issue, p. 69, that articles about no- 
table civil engineers of the Civil War 
period would be of great interest. 

No doubt there is much information 
and some verv good books—that should 
be listed with such articles. I hasten to 
add to the list of names that of James 
Buchanan Eads, M.ASCE (1820-1887 
builder of the Eads Bridge across the 
Mississippi at St. Louis. As a student 


engineer, finanéier, constructor, and 


ventor he had much influence and at- 
tained an international reputation in a 
relatively short time. During the Civil 
War he constructed ironclad steamers 
and mortar boats for the Federal Gov- 
ernment. 

An excellent biography of him, Road 
to the Sea, by Florence Dorsey (Rine- 
hardt and Co. Inc. about 1947) un- 
fortunately is out of print 


H. L. Goovert, F. ASCE 
VWontgomery, Ala 


Factors of safety for concrete-pipe sewers 


To tHe Eprror: Changes in ASCE 
Manual 37, “Design and Construction of 
Sanitary and Storm Sewers,” were an- 
nounced in the July issue, p. 79. These 
changes, which involve the factor of 
safety to be used in the design of rein- 
foreed-concrete pipe sewers, are a regret- 
table step backward. The application of 
the same factor of safety to. non-rein- 
forced and to reinforced concrte pipe is 
in archaic concept that fails to take into 
account the unique characteristics of the 
reinforced product 

When a reinforced concrete pipe is 
subjected to vertical load, the first visi- 
ble effect is the development of longi- 
tudinal cracks on the inside surface at 
the bottom and top. These first cracks 
are very fine and difficult to see; there- 
fore the American Society for Testing 
Materials established a width of 0.01 in 
as a measurable crack that can be identi- 
fied uniformly regardless of lighting con- 
ditions, surface texture and acuity of 
observer’s vision. This crack width has 
alse gained wide favor as a limiting value 
that should not be exceeded in the de- 
sign of pipe installations. 

As loads are increased beyond the 
0.01-in. cracking load, the top and bot- 
tom cracks open wider and cracks ap- 
pear in the outside surface near the ends 
of the horizontal diameter. Still further 
load increases cause the protective cover 


10§ 


over the reinforcement on the inside at. 


the top and bottom to loosen and spall 
off, and the reinforcement may be ex- 
posed. Finally, the limit of load-bearing 
capacity is reached. The load at this 
limit is called the ultimate load. ¢ 

The spread between the 0.01-in. crack 
load and the ultimate load varies widely 
depending on methods of manufacture, 
strength of concrete, accuracy of steel 
placement and numerous other factors 
In some pipes the 0.0l-in. crack load 
may be as low as 40 percent of the ulti- 
mate or even less. In others, particularly 
those in which radial ties or “shear” re- 
inforcement have been incorporated, the 
0.01-in. crack load may be nearly as great 
as the ultimate 

To illustrate the inappropriateness of 
this announced change, suppose a cer- 
tain lot of pipe is tested and it is indi- 
cated that the 0.01-in. crack strength is 
50 percent of the ultimate. If the field 
installation is designed on the basis of a 
factor of safety of 15 applied to the 
ultimate, the actual load on the pipe 
may approach 67 percent of ultimate, 
whereas the cracking load is 50 percent. 
Therefore the cracks in the pipe as in- 
stalled may open up well beyond 0.01 
in., and actual spalling of the protective 
cover may develop. It is reasonably cer- 
tain that the person or persons responsi- 
ble for this change would not consider 
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that such a pipeline was well designed 

On the other hand, if the 0.01-in. crack 
ind the ultimate strengths of the pipe 
were nearly the same, it would not be 
prudent to design on the basis of crack- 
ing strength. Therefore, a design based 
on 80 percent of the ultimate (a factor 
if safety of 1.25) or 75 percent (a factor 
of safety of 133) would appear to be 
prudent, and yet permit taking reason- 
ible advantage of the superior charac- 
teristics of such a high-quality product 


M. G. Spanarer, F. ASCE 

Research Prof. Civil Eng. 

lowa State Univ. of Science 
and Tech. 


Ames, lowa 


Symposium on engineering 
education recommended 


To tHe Eprtor: I have perused with 
ivid interest Dr. R. E. Fadum’s article, 
“The Case for Professional Schools of 
Engineering,” in the August 1960 issue of 
Civ. ENGineerina, p. 80 

For those readers who might be inter- 
ested in a more thorough study of all 
uspects of one corner of this field, I 
heartily commend the symposium on 
engineering education, the content of the 
entire issue of the Journal of the Con- 
truction Division, vol. 85, No. COl, 
lated February 1959. Its list price is $3.00, 
with the usual 50 percent discount to 
ASCE members 

M. D. Morais, F. ASCE 
Chairman, Publication Committee 
Construction Dir won 


Vew York, N.Y 


Madison Canyon slide 
and dolomite “block” 


To THe Eprror: The article by Keith R 
Barney on the “ Madison Canyon Slide,”’ 
in the August issue, p. 72, is excellent al- 
though marred by a misuse of the term 

dike.’’ On p. 73, in the diagram, Fig. 2, 
s geological cross-section through the 
slide, “inferred limits of dolomite dike" 
should read “inferred limita of dolomite 
block.’’ 

Dolomite is a sedimentary rock, or a 
metamorphosed sediment and occurs in 
beds, or layers. A dike is a tabular croas- 
cutting intrusion, almost always of igneous 
material. I have followed the eventa con- 
nected with this slide with great interest 
The Madison Canyon slide apparently 
occurred in an area of Pre-Cambrian 
metamorphic rocks, largely sedimentary 
but with some volcanic rocks probably 
The term “block” should have been used 
in place of “dike” in this case. 

Gray Epwarps, M. ASCE 
Soils Technician 
Haller Testing Laboratories 


Plainfield, N. J. 
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CUMULATIVE if 
RUST PROTECTIO 

‘if all three -e 

are made with 


(one -for-th ree) 


Permox 1-4-3, Basie Lead Silico Chromatnis an effective anti-corrosive 
pigment especially designed for all three paint coats ¥.. with rust inhibition 
in every a +! When used in all coats, maximum protection against 
rust becomes cumulative, each. coat minimizing the possibility of corrosion 
arising from skips and holidays during application. More significantly, 
with Permox 1-4-3 it is now possible { to obtain an anti-corrosive finish 
coat which ‘permits the use of the same paint for spot priming and finishing. 
Permox 1-4-3 is also ieterized by excellent chalk resistance 

and low tinting strength. ie88 QUalities make possible the production 
of durablé Maintenance paints fn an almost unlimited range of colors 
without sacrificing anti-corrosive qualities. 

: "Suggested formulations for a wide variety of anti-corrosive and 
decorative paints designed for specific needs are yours for the asking. 

i: We welcome inquiries. 
| i : 


he ge Permox 1-4-3 Conforms to ASTM Specification D-1648 


snes a EAGLE-PICHER 


e The Eagle-Picher Company * Dept. CE-1060 
Cincinnati 1, Ohio 
Regional sales offices: Atlanta, Chicago, Cleveland, 
PICHER Dallas, Kansas City, New York, Philadelphia, Pittsburgh 


West Coast Soles Agent, THE BUNKER HILL COMPANY, Chemical Products Division + Seattle + Portlond + Oakland + San Francisco + Les Angeles 
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ASBESTOS-CEMENT SEWER PIPE!” 


Says 
prominent 
New Jersey 
contractor 


... after laying more than 


6 miles of “K&M” 


asbestos-cement sewer pipe 


With the completion of the new sewer 
installation in New Jersey’s thriving town 
of Marlton, Clyde Fear of Gray & Fear, 
contractors, had lots to say about “K&M” 
Asbestos-Cement Sewer Pipe. Here’s what 
he told us. “You're money ahead with 
“K&M”" Asbestos-Cement Sewer Pipe. 
Our men like the simple “K&M” cou- 
plings that slide in fast without any heavy 
machinery, and, believe us, that’s one 


“K&M" Asbestos-Cement Sewer Pipe installation, 
Mariton, N. J.; Engineers: Sherman, Taylor & Sleeper, 
Merchantville, N. J.; Contractor: Gray & Fear, Wood- 
bury, New Jersey. 
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place where we save time and money. These simple 
coupling joints go miles faster. The pipe is easy to 
handle; there’s less breakage on the job or in the 
storage yard. No lost time because of bad weather, 
either, because we can lay and couple this pipe 
in muddy trenches.” 


What Marlton, New Jersey, gained with “K&M” 
Asbestos-Cement Sewer Pipe, you can gain for your 
community, too. The pipe’s smooth bore remains 
clean. This permits flatter grades . . . means fewer 
lift stations and lower pumping costs. It all adds up 
to less tax money for sewer installation and main- 
tenance for your community. 


Write today for more information on “K&M” 
Asbestos-Cement Sewer Pipe. Write to: Keasbey & 
Mattison Company, Ambler, Pa., Dept. P-15100. 


FLUID-TITE COUPLING—an ex- 
clusive feature of ‘‘K&M"’ 
Asbestos-Cement Sewer Pipe. 
You simply lubricate the rings 
and slide in the pipe without 
heavy tools. The coupling is 
permanently tight, eliminates 
infiltration, and keeps out roots. 


easpey 


attison. 
at Amipiller 


Pipe plants at Ambler, Pa.—St. Louis, Mo.—Santa Clara, Cal. 
ASBESTOS-CEMENT SEWER & PRESSURE PIPE 





News Briefs... 





Construction Spending 
Declines in August 


The value of new construction put in 
place in August amounted to $5.2 billion, 
according to preliminary estimate; of 
the Bureau of the Census of the US. 
Department of Commerce. The August 
seasonally adjusted annual rate of new 
construction was $54.5 billion—1 percent 
less than the equivalent rate for July 
ind 5 percent below the August 1959 lev- 
el. Construction expenditures for the first 
eight months of 1960 totaled $35.5 bil- 
lion—3 percent less than the total for 
the first eight months of last year. 

New private construction expenditures 
this August came to $35 billion—about 
the same as in July but 8 percent under 
the August 1959 level. For the eight- 
month period of 1960 expenditures were 
down 9 percent from the comparable 
period of last year. Spending for public 


construction this August amounted to 
$1.6 billion—2 percent more than in July 
and 1 percent above August 1959. How- 
ever, the cumulative total for the first 
eight months was 7 percent below last 
year's total for the period. 

The joint agencies note that their esti- 
mates reflect the revised, higher level of 
housing starts recently introduced by 
the Census Bureau and the inclusion of 
Alaska and Hawaii. 


National Water Pollution 
Conference Set for December 


Representatives of some 300 national 
groups and organizations will meet in 
Washington, December 12-14, to attack 
one of the nation’s major health and eco- 
nomic problems—water pollution. This 





Giant Radio Telescope to Be Built in Puerto Rico 


This astronomical radio telescope consisting of a giant reflector will be built at 
Arecibo, Puerto Rico. Scheduled for completion in 1961, the telescope will make it 
possible to study the upper atmosphere, the composition of space and the solar 
system by radar methods, and also to send and receive radio signals from deep 
within the universe. The reflector, consisting of a spherical surface of 870-ft radius, 
will utilize a large, natural sinkhole as a bowl, permitting more economical con- 
struction. Use of a fixed reflector and movable line feed to receive or transmit radio 
signals makes it possible to avoid the usual structural difficulties encountered in 
supporting large movable dishes within rigid reflection tolerances. Engineering 
design and supervision are by a joint venture consisting of von Seb, Inc., the 
Developmental Engineering Corp., Severud-Elstad-Krueger Associates, and Praeger- 
Kavanagh, with T. C. Kavanagh. F. ASCE, acting as chief engineer. Construction 
is under the general direction of the Cambridge Research Center (U.S. Air Force), 
with Cornell University serving as the major contractor. Financing of the $6,000,000 
project is provided by the Advance Research Projects Agency. 
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first government-sponsored Conference 
on Water Pollution ever held will be 
called to order by Surgeon General Le- 
roy E. Burney at conference headquar- 
ters, the Sheraton-Park Hotel. The con- 
ference is being held at the request of 
President Eisenhower as a “forum in 
which all concerned can confront and 
better appreciate their mutual responsi- 
bilities for solving the pressing problem 
of pollution of the nation’s watercourses.’ 

Des, ite the great advances of the past 
50 years in pollution control and correc- 
tion, sanitary engineers think that from 
a health standpoint the nation’s water 
problem is more serious than it was a 
generation ago. The exploding popula- 
tion, the expanding economy, and the 
ever-increasing industrial pollution ar: 
seen as some of the reasons 

Public Health Service officials con- 
cerned with the vital conference are Mark 
D. Hollis, Assistant Surgeon General and 
chief engineer of the Service; Gordon E 
McCallum, chief of the Water Supply 
and Pollution Control Division; and 
Frank A. Butrico, executive secretary. All 
are Fellows of ASCE. As announced in 
the July issue (page 75), ASCE is repre- 
sented on the Steering Committee by 
Edward J. Cleary, F. ASCE, executive 
director of the Ohio River Valley Sani- 
tation Commission. 


Financing Completed for 
Chesapeake Bay Project 


The Chesapeake Bay Bridge and Tun- 
nel District has completed the under- 
writing of a $200 million revenue bond 
issue to finance a 174%-mile bridge-tunnel 
project across the mouth of Chesapeake 
Bay near Norfolk, Va. The crossing will 
replace a ferry that requires an hour and 
35 minutes for the trip and has long been 
a traffic bottleneck. The new facility will 
cut this time to 35 minutes and eliminate 
the long wait in line for the ferry. Con- 
struction will be completed in about three 
vears, and is expected to cost $139 million 

Two tunnels, two steel bridges, a cause- 
way, and 116 miles of precast, pre- 
stressed concrete trestle comprise the 
project, which will link Cape Charles, 
Va., with Chesapeake Beach near Nor- 
folk. This new facility—the longest 
bridge-tunnel project in the world—will 
pave the way for a new coastal highway 
which will provide the most direct route 
between New England and Florida. The 
project will involve the construction of 
several artificial islands, and these will 
house a restaurant and several fishing 
piers 

The project was designed by the St 
Louis consulting engineering firm of 
Sverdrup & Parcel. Wilbur Smith and 
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Associates, New Haven, Conn., 
the traffic 
tracts for the tunnels and trestle have 
been signed with a joint venture, con 
sisting of Merritt-Chapman & Scott Cor- 
poration, Raymond International, the 
Tidewater Construction Company, and 
Peter Kiewit Sons Company. The con- 
tractor for the two bridge superstructures 
American Bridge Division of the 
United States Steel Corporation 


prepared 
Construction con- 


is the 


NSF Grants for 
Antarctic Research 


Grants totaling $3,175,096 will aid sci- 
Antarctic begin- 
ning in Ortober, according to an an- 
nouncement from Alan T. Waterman, 
director of the National Science Founda- 
tion, which administers the US. Antarc- 
tic Research Program. Antarctic research 
money goes to government 
igencies as well as a number of colleges, 
iniversities, and scientific institutions 
Scientific research under the new grants 
carried on during the coming 
sustral summer (winter in the United 
States) and the succeeding austral win- 
ter. About 120 scientists and their tech- 
nical associates will spend the summer 
in Antarctica, and part of the group will 
remain for the winter 

According to Dr. Waterman, many of 
the investigations will be international 
in scope, with scientists from all over the 
world taking part. “This,” he said, “is in 
keeping with the fruitful pattern of co- 
operative research for peaceful purposes 
established during the International Geo- 
physical Year and which would be con- 
Antarctic 
Treaty recently ratified b the United 


States Senate 


entific research in the 


several 


will be 


tinued under the proposed 


Fields investigated in the Antarctic re- 
search program include biology, geodesy 
ind) «cartography geology, geophysics, 
meteorology, oceanography, and seismol- 
ogy 


Corps of Engineers’ 
Offices to Merge 


Two sizable Army installations in Ten- 
nessee became one on July 1, with the 
merger of the Nashville and Tullahoma 
Districts of the Corps of Engineers. In 
effect, the Nashville District is absorbing 
the Tullahoma District, but will main- 
tain an area office there for continuing 
construction at the Arnold Engineering 
Development Center. Lt. Col. William C. 
Langley, now Tullahoma district engi- 
neer, will serve a8 area engineer at Tulla- 
homa. The estimated value of work 
scheduled for the Arnold Engineering 
Development Center in the coming fiscal 
year will be in the neighborhood of 
$9,000,000 
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California Builds Its First Navigation Lock 


California’s first navigation locks, depicted under construction, are part of a barge 
canal to be included in the new Sacramento River Deep Water Channel Project. 
This project, to be finished over a five-year period, will also include a harbor, 
turning basin, and 43 miles of deep-water channel. It will connect the Sacramento 
area directly with the seaports of the world. The inside or face walls of the barge 
locks will be 580 ft long and 86 ft apart. They are made of steel sheetpiling 60 ft 
long. The sheetpiles are driven to serve as a cut-off and fix their lower ends in the 
soil. They are held back at three levels by rods of Mayari R Steel, manufactured by 
the Bethlehem Steel Co. Short sections of steel sheetpiling serve as anchors for the 
rods. The $6.5 million contract for the current phase of construction is held by a joint- 
venture group called Lock-Bridge Constructors. The Army Corps of Engineers de- 
signed the project and is supervising its construction. 





Japan Host to World Conference on Earthquakes 


The Second World Conference on 
Earthquake Engineering—held in Tokyo 
ind Kyoto, Japan, during the week of 
July 11-18—was attended by 120 dele- 
gates from foreign countries as well as 
400 Japanese experts in the field. The 
foreign delegation represented 27 coun- 
tries, including Russia, Roumania, and 
East Germany. There were 32 in the US. 
contingent, and 23 of the group present- 
ed papers. In addition to 124 timely pa- 
pers, the program featured visits to uni- 
versity laboratories: and to structures 
that have been subjected to earthquake 
damage. 

The largest group of papers dealt with 
structural response to earthquake ground 
motion, including such aspects of the 
problem as elastic and inelastic response 
of multi-degree-of-freedom structures 
and energy loss. Other sessions dealt with 
earthquake engineering instrumentation, 
soil and foundation conditions in relation 
to earthquake problems, seismicity and 
earthquake ground motion, earthquake- 
resistant design and construction, and 
building regulations. Damage reports 
were presented on recent earthquakes in 
Chile, Morocco, Mexico, India, Iran, 
and the United States (the 1959 earth- 
quake in the Yellowstone area). 

Preprints of the papers were available 
at the conference. The Proceedings (124 
papers) will be issued in three hard-oov- 


er volumes, at a price of $17. They will 
be available in about four months and 
may be ordered from the Intelligence 
Section, Science Council of Japan, Ueno 
Park, Taito-ku, Tokyo, Japan. A volume 
assembling the current regulations of thir- 
teen countries and entitled “Earthquake- 
Resistant Regulations of the World,” 
was issued at the conference. It also is 
available from the Science Council of 
Japan at a price of $5. 

The widespread interest in the confer- 
ence emphasizes the fact that destructive 
sarthquakes are a truly international en- 
gineering problem and that the protec- 
tion of structures against strong ground 
shock must be given extensive study dur- 
ing the coming years. A committee of 
28 members, one from each country 
represented at the conference, was ap- 
pointed to act as an international body 
to promote the development and dis- 
semination of information on earthquake 
engineering. John Rinne, F. ASCE, is the 
United States representative. 

The committee's first item of business 
will be the preliminary arrangements for 
the Third World Conference to be held 
in 1964. The First World Conference was 
held in San Francisco in 1956. It was or- 
ganized by the Earthquake Engineering 
Research Institute, which has its head- 
quarters at California Institute of Tech- 
nology. 
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Urban Renewal in Paris 


As a first major project in the plan to 
reorganize the Paris area, a French 
equivalent of Rockefeller Center is about 
to surge up close to the heart of the 
nation’s capital. 

In the 50-acre project bounded by the 
bridge of the Boulevard Pasteur and 
Place de Rennes, and by the Avenues 
Vaugirard and Maine: 

e The main Montparnasse railroad sta- 
tion and subsidiary buildings are to be 
razed, and a new, consolidated station will 
be built on the periphery of its present 
@On the site of the present Montpar- 
nasse station, a 50-story office building 
will go up. 

@ On its lower levels, this development 
will have convention halls; hotels; stores; 
1 tourist recreation and rest 
rooms; restaurant and bar; cinema and 
swimming pool 

@Six other 18-story buildings in the 


center; 


Principal buildings in the Maine-Mont- 
parnasse Project, a kind of French 
“Rockefeller Center”. The 50-story build- 
ing in the foreground will be Paris’ 
first true skyscraper. 


Urban Renewal in California 


ity 1 new self-contained 

for 30,000 people, will soon 

old California movie lot. Over 

iillion worth of buildings will be 

ructed to form this model “city of 

ymorrow” which will represent the larg- 

privately financed urban development 
the United States. 

‘o be built on a 265-acre site in Bev- 
rly Hills, Century City will be a joint 
venture of Webb & Knapp, Inc., and the 
Aluminum Company of America. The 


viewed as a pioneering 
the evolution of advanced engi- 
eering and construction techniques em- 
ploving aluminum, and as an innovation 
industrial investment opportunity in 
rban real estate development 
Century City will comprise high-rise 
irtment houses, offices, stores, a hotel 
ind other structures to be erected during 
the next decade. Present plans call for 
ground breaking for the first buildings 
in the spring of 1961. 


Century City will feature a new design concept of structures of aluminum, glass, 
and other contemporary materials. The model city is being master-planned by 
Welton Becket and Associates of Los Angeles. 
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project are to provide a great many mod- 
erate-cost apartments 

@Under the buildings and esplanade 
garden will be railroad offices and a park- 
ing area with a 1300-car capacity. 

This development is part of a three- 
way plan to improve the seriously over- 
crowded French capital. The first stage 
1ims at reducing the immigration flow to 
Paris from the Provinces by industrial 
decentralization and provision of new fa- 
cilities and attractions in various areas 

he country. The government will con- 
tinue to attract industry to the Provinces 
from Paris by offering free sites, tax bene- 
fits, bonuses, and other inducements 

The second part of the Ministry's plan 
iims at carrying out a reorganization of 
the suburban areas in the 50-mile radius 
iround Paris. Three new centers to house 
ind service 200,000 are to be constructed 
outside of Paris, offering all the facilities 
found in Paris plus pure air and green 
surroundings 

The third 
reconquest of Paris This part of the 
program will be spurred on by the “Ra- 

development previously 


own in the accompany- 


part of the plan is called the 


Federal Urban 
Renewal Council 


Formation of a Is leral Urban Rene wal 
il has been announced by David M 
commissioner of the Urban Re- 
newal Administration. Composed of rep- 
resentatives of industry, city planning, 
business, and higher education, the Coun- 
cil will provide leadership and assistance 
generating new solutions to age-old 
development problems. 
At its first meeting the council] set up 
subcommittees to consider the prob- 
ms of public and private financing of 
urban renewal, conservation and rehabili- 
tation, middle-income housing, mass 
transportation needs, comprehensive ur- 
ban planning, and Federal-local relation- 
«? Ips 


More Cities Undertake 
Urban Renewal Projects 


More new urban renewal projecta—184 

were approved during the fiscal year 
ended June 30 than in any other 12- 
month period since the beginning of the 
Federal aid program in 1949. This brought 
to 797 the number of projects actually 
under way or completed. During the same 
period 90 new cities entered the program 
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and raised to 456 the total number of par- 
ticipating communities. 

An all-time 12-month high was also 
whieved in the amount of capital grant 
funds reserved or earmarked for projects 

$334.5 million. The total grant figure 
on June 30 was $1,648,000,000. Other 12- 
month highs include: land acquisition, 
3,038 acres; land disposition, 811 acres; 
demolition of dwelling units, 34,977; re- 
location of families, 24,496 

The addition of 356 new 
brought to 1369 the total for which plan- 
ning assistance has been ipproved since 
program in 1954 
Project applications in the aggregate 
$3,750,000 were approved 
completions numbered 61 


localities 


the inception of the 


imount ol 


. 
Project 


Ford Foundation Gives Funds 
For Transportation Study 


lo stimulate long-range planning and 
development in urban transportation the 
Ford Foundation has announced a grant 
f $500,000 to the Rand Corporation. A 
exploratory study of urban 
ition throughout the US. will 
by Rand, a private non- 
research and development organi- 


ree-vear 


tion noted for its research on major 
roblems of national defense and strat- 
egy. 

tand’s present research program will 
consist of an engineering survey of cur- 
an analy- 
sis of costs and the benefits of present 
url 


rent and projected technology ; 
mn transportation esvstems as com- 
pared with other svstems that might he 
levised; and an analysis of the function 


the modern city 


Other Ford Grants 
For Urban Studies 


The Foundation also announced a num- 
ther grants dealing with urban 
he local, re gional ind interna- 
vel. These include a $550,000 
the University of Minnesota to 
the scope of the Upper Midwest 
+ $400,000 grant to the 
Regional Plan Association for a series of 
experimental projects in the New York 
politan area; a $175,000 grant to the 
of Pennsvivania for an analy- 
1960 census data relevant to 
rban migration; a $150,000 grant to 
Wilkes College to support three projects 
for the redevelopment of the Wilkes- 
Barre area: a $125,000 grant to the Uni- 
versity of Illinois for a program of uni- 
versity service to the state's urban areas; 
ind a $140,000 grant to Athens Techno- 
logical Institute (Greece) for a training 
program in urban planning, using the ex- 
perience of the building of a new capital 
for Pakistan. 


expand 


gional study 
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Design for Multi-Airline Terminal at Idlewild 


This building—the design of I. M. Pei, of I. M. Pei & Associates, New York City— 
is the winner in a Port of New York Authority competition to help select an architect 
for the multi-airline terminal building, to be built at New York International Airport. 
The design calls for a striking city-block-long rectangular structure with two-story- 
high glass walls on all four sides, giving a feeing of complete openness. The flat- 
space frame roof, supported by massive free-standing pylons outside the building 
walls, projects beyond the pylons. It is made of pre-assembled steel pipe tetra- 
hedrons, topped by a concrete slab, with tension cables and steel-pipe compression 
members on the under side. Mr. Pei—a M.LT. graduate and former member of the 
engineering faculty there—has been the architect on many notable projects. 


Renewal Project for 
Downtown Minneapolis 


A $43,000,000 master development plan 
for the obsolescent downtown area of 
Minneapolis has been presented to the 
City Housing and Redevelopment Au- 
thority. If the plan is approved, it would 
result in replacing 40 percent of the low- 
er downtown area with five major con- 
struction projects, all privately financed 

Known as the Gateway Center Pro- 
posal, the project would include a seven- 
teen-story, 370-room Sheraton hotel, to 
cost $9,500,000; a $7,000,000 home office 
for the Northwestern National Life In- 
surance Company; a $2,000,000 area of- 
fice and training school for the Interna- 
tional Business Machines Corporation; a 
22,000,000 complex of apartments over- 
looking the Mississippi; and a $2,000,000 
landscaped plaza, to include restaurant, 
recreation, and entertainment facilities 

If the project is approved, it would 
be submitted to the Federal Urban Re- 
newal Administration, which would fi- 
nance 75 percent of the redevelopment 


costs 


BRI to Have Program on 
Preassembled Components 


A research correlation conference on 
“preassembled components” in modern 
building will be a highlight of the Build- 
ing Research Institute’s fall conference, 
to be held at the Shoreham Hotel, Wash- 
ington. D. C., November 15-17. Devel- 
oped under the chairmanship of Leon 
Chatelain, a Washington architect, the 


program will also include a 
session on structural foams; a confer- 
ence-workshop on “Fasteners and An- 
chorage Devices for Industrial Curtain 
Walls”; and a conference on building re- 
search developed by the Institute’s Re- 
search Committee. 

Information about the program may 
be obtained from Harold Horowitz, As- 
sistant Director for Technical Program, 
Building Research Institute, 2101 Consti- 
tution Avenue, Washington 25, D. C 
The program will be the third in the In- 
stitute’s newly inaugurated series of 
semiannual, multi-subject conferences. 

The BRI is a unit of the Division of 
Engineering and Industrial Research of 
the National Academy of Sciences-Na- 
tional Research Council. ; 


thre f -d iv 


Kaiser Company Renames 
Its Construction Branch 


To define more accurately the scope of 
its activities, the Heavy Construction 
Division of the Henry J. Kaiser Com- 
pany has been renamed Kaiser Engi- 
neers International, division of Henry J. 
Kaiser Company. As general manager of 
the newly named international division, 
John Hallett will be responsible for all 
the company’s engineering and construc- 
tion activities outside the United States 
and Canada. 

Its international projects include the 
great Snowy Mountains hydroelectric 
plant in Australia; the Volta River hy- 
droelectric project in Ghana; and alu- 
minum and cement facilities in India. 
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G.E. to Provide Power 
Equipment for Atlas Bases 


Tailormade power equipment for the 
nation’s first “hard based” Atlas missile 
squadrons will be supplied by the Gen- 
eral Electric Company. All electrical 
power for the new missile-launching sites 
will be provided by specially designed 
three-phase generators, part of the elec- 
trical equipment to be built by General 
Electric under the terms of two recent 
contracts with the Corps of Engineers 
totaling about $1.5 million. In military 
terminology, “hard bases” are those built 
underground and designed to withstand 
almost anything except a direct nuclear 
hit. 

Connected to diesel engines, the gen- 
erators will power maintenance checkout 
and launching equipment, measuring and 
tracking devices, missile and personnel 
elevators, fuel transfer and loading 
pumps, and associated equipment. They 
will assure the Air Force a series of self- 
sustaining attack bases capable of oper- 
ating indefinitely in the face of complete 
power blackouts. One engine-generator 
set will supply all the power needed at 
each launching site, with a second set as 
a standby to help assure continuous oper- 
ation 

Six bases, each housing an Atlas squad- 
ron of nine launching sites, have been 
authorized. The sites chosen are the 
Plattsburgh (N. Y.) Air Force Base; the 
Lincoln (Nebr.) Air Force Base; the 
Schilling Air Force Base at Salina, Kans. ; 
Dyess Air Force Base, Abilene, Tex.: 
Walker Air Force Base, Roswell, N. Mex.; 
and Altus (Okla.) Air Force Base. A sin- 
gle “hard” test site is being built first at 
Vandenberg Air Force Base in California. 

Delivery of all electrical equipment to 
the six Atlas bases is to be completed 
by May 31, 1961 


Experimental Mechanics 
Conferences Set for 1961 


The field of experimental mechanics 
will be covered by two international con- 
ferences scheduled for the week, October 
29-November 3, 1961. 

An International Symposium on Pho- 
toelasticity will be held, at Illinois Insti- 
tute of Technology, Chicago, October 
29-31, and an International Congress on 
Experimental Mechanics will be held in 
New York City, November 1-3. 

Though these conferences seem far in 
the future, papers for them are due be- 
fore January 31, 1961. Manuscripts for 
the New York meeting should be sent 
to: Dr. Roscoe Guernsey, Jr., Chairman, 
Publications Committee, Society for Ex- 
perimental Stress Analysis, General En- 
gineering Laboratory, General Electric 
Company, Schenectady 5, N. Y. Those 
for the Chicago meeting go to: Dr. Paul 
D. Flynn, Secretary, International Sym- 
posium on Photoelasticity, Illinois Insti- 
tute of Technology, Chicago 16, IIl. 

The conference papers will be pub- 
lished after they have been reviewed 
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R. ROBINSON ROWE, F. ASCE 


EXAMGEN No. 16 appeared to be a 
rather simple beam problem disguised as 
a floating barge carrying two eccentric 
distributed loads (Fig. t a). The disguise 
fooled only those who deserved to be 
fooled. Like Will Fale 

Will had flunked nine exams, learning 
in the process that inhuman examiners 
are human enuf to err, so that some vital 
data are omitted from at least one prob- 
lem of each set. Seeing no dimension be- 
tween the 20-T load and the bow, he 
scaled it at 12 ft, making the barge 64 ft 
long. Weighing 64" and carrying 64", this 
length was very convenient. Noticing 
next the 2-ft draft, he computed the 
width of the barge 

b = 128000 (2 x 64 « 625) 16 it 

When that came out even, he was even 
surer of the length, even tho, as he no- 
ticed later, the width was not needed at 
ill. Being a fair hand at shear and mo- 
ment diagrams, he drew them (Fig. 1 
b,c) without trouble, and noted with 
satisfaction and confidence that all maxi- 
ma came out even and were located at 
even feet from the stern. Since the prob- 
lem didn’t ask for an explanation of the 
64-kip-ft moment at the bow, he gave 
none. So Will Fale did. 

Ernest Newman was trying for the 
first time. Being inexperienced, he never 
thot of sealing data which weren't there, 
but went ahead with what was. He never 
thot of using the 2-ft draft at each end to 
figure a barge width he didn’t need. In- 
stead, he deduced uniform displacement 
and uplift, with the center of buoyancy 
it midship. He made L the length of the 
barge in feet, and hence its weight in 
kips, and took moments about the stern 
ifter equating the buoyancy to the sum 
of the live and dead loads 


B= 24+ 40+ L 

(24 x 8) + (40 x 48) + (L x AL) 
= (64+ L) x %4*L 

L = 66 ft 


B = 64 + 66 = 130 = 197 k/ft 


His next step will interest those who 
have trouble with distributed reactions: 
he combined all his loads on a simple 
block load diagram (Fig 1 d). For ex- 
ample, in the first 16 ft from the stern, 
the live load is 15, the dead load is 10, 
ind the reaction 1.97, which is a net of 
053 k/ft acting downward. He plotted 
the block above the line to look like the 
ordinary load set-up, but marked it nega- 
tive because of its direction. Then inte- 
gration of the load diagram, block by 
block, gave him his shear diagram (Fig 
1 e), on which he computed the two in- 
tercepts for zero shear. Finally he inte- 
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grated the shear diagram, triangle by 
triangle, to obtain the moment diagram, 
thus 


—% x 848 x 24.75 = —105 
(% x 18.67 x 23.88) — 105 = 117.9 
(— % x 13.58 x 1737) + 1179 =0 


This combination of arithmetic and 
geometric integration is highly recom- 
mended for technique 
Numbers mean something when they 
are figures on figures 

Finally, the problem was a gem be- 
cause one dimension was partly con- 
cealed in the draft and plotted off-scale 
to prevent wrong-way right answers. The 
test proved that prospective engineers 
have more trouble locating forces than 


“exam-room 


in computing their effects, which prompts 
&6 le ction of the ne xt gem 


EXAMGEM No. 16 

A 3x12 S48 plank is suspended be- 
tween two supports and used by two men 
removing bottom forms from a concrete 
slab. Each man weighs 170 lb and may 
carry up to 60 lb as they walk the plank, 
independently except that the distance 
between them is never less than 25 ft 
Limiting flexural stress to 1,000 psi, de 
termine the allowable distance betwee 


supports 


Fig. 1. (a) The barge-beam problem: (b) 
(c) shear and moment diagrams for a 
64-ft scaled barge: (d) (e) (f) correct 
load, shear and moment for 66-ft barge. 
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@@Specified and used 
over 600,000 feet 
of Transite 


Water Pipe 99 


A. R. Todd, Consulting Engineer, 
A. R. Todd and Associates, Wheeling, W. Va. 


“Transite® Pipe gives our 
clients distinct advan- 
tage in economy,” says 
Mr. Todd. “It is quick and 
easy to install, and once 
in service the economies 
continue. That’s because 
Transite remains unaf- 
fected by external or in- 
ternal corrosion, assures 
a tight and flexible installation for the life of the 
system, protects the quality of the water it car- 
ries, and minimizes maintenance and operation 
costs. We have found these features to be very 
important in an area known for highly corrosive 
soils and rocky terrain. 

“We have specified and used over 600,000 feet 
of Transite Water Pipe in the past ten years on 
dozens of projects. We are convinced that Tran- 
site is the best value for the money. Our clients 
have been well-satisfied, too.” 

Why not let Transite help you reduce com- 
munity water system costs? Let us send you our 
“Facts and Data for Engineers’ book. Write 
Johns-Manville, Box 14, CE-10, N. Y. 16, N. Y. 
In Canada: Port Credit, Ontario. Offices through- 
out the world. Cable address: Johnmanvil. 


JOHNS-MANVILLE 4 
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| DECEASED 


L. Roy Bowen (M. ‘26; F. '59), age 
75, former chief engineer of design and 
construction of municipal bridges and 
buildings for St. Louis, Mo., died recently 
in St. Louis. A city employee for 26 
vears, Mr. Bowen served as chief engi- 
neer from 1917 until 1933. He ater 
formed his own firm, L. Roy Bowen & As- 
sociates. At the time of his death he was 

ervising architect of building at the 


st | nos County Hos; ital 


Frank Joshua Clark (M. ‘26; F. '59) 
ge 76, from 1908 until his retirement 
in the employ of the United States Gov- 
ernment, died recently in Long Beach 
Mr. Clark began his career in the 
mstruction office of the U. S. Military 
\cademy, leaving in 1913 to join the U.S 
Engineering Corps (now the Corps of En 
gineers). In 1934, he left to become civil 
engineer on river and harbor improve- 


He returned to the Corps in 1942 


Benjamin Wilder Guppy (M. 01; | 
59), age 91, retired engineer of stru 
jor the Boston and Maine Rail 

1, died recently in Melrose, Mass. Mr 
(;uppy was bridge engineer for the Mains 
Central Railroad from 1899 to 1909, leav- 
t become engineer of structures 
vad. He 


nt 


ng 
th the Boston and Maine Railr 
uned ther mé 
40 vears later 


1} 
until his retire neat 


Michael Halpern (M. ‘29; F. ‘59 


ize 67, former senior vice president and 

1 director of Texaco, Inc, New York 

City, died on August 16 at Shawnee-on- 

Delaware, Pa. Mr. Halpern joined the 

firm in 1916; was named assistant man 

iger of the refining department in New 

: York in 1930; general manager in 1938 
ind head of the department in 1940. At 

e the time of his retirement in 1957 he was 


director of Texaco and headed its world- 


~~ wide 











refining interests 


The new Model 4 Geodimeter has conquered the vast geo- George Willis Hamlin (M. ‘28: } 
graphic expanses, rapidly measuring unknown distances. Con- '59), age 70, former water commissioner 

, 2 D ; ¢ © > =4 . » of Cle veland, Ohio, died there on Au 
quering the necessary transportable weight... the Model 4 aos le: ilendiin 


weighs only 34 Ibs. Victor over the manhour cost per job bes played an important 
2 part in the construc- 


situation . . . only one trained operator and one assistant make a co al ihe aliets 
up the surveying party. , four water treat- 


. - ° ‘ ment plants during 

Truly amazing... the Geodimeter Model 4 still has much hie A wonen of mane 
more to offer. . . unsurpassed accuracy (+0.04/ft.), low initial ~ in the Clovelend 
a . a epartment of Pub 
cost and negligible maintenance. Write today for a free demon- lic Utilities. He had 
stration and literature or call your local representative. been engineer of de- 
sign and construction, acting commis- 

sioner of water and heat, and acting di- 


The Geodimeter Co. division of rector of public utilities. He was a mem- 
AGA CORPORATION OF AMERICA ASCE Manual’ of Engineering Practice 


South Plainfield, N. J. on Water Treatment Plant Design. At 
local level he had been director and presi- 
REPRESENTATIVES dent of the Cleveland Section 

Surveyors Service Co., 2021 S. Grand Ave., Los Angeles, Calif. ¢ Thorpe-Smith, Inc., 
308 S. Washington St., Falis Church, Va. ¢ Car! Heinrich . bee ae 
Cambridge, Mass. « National Blueprint Co., Union Station Bidg., ams St > , e , > oe at 
Chicago, il e R. L. Sargent Co., M & M Bidg., Houston, Tex. « E. Phil Harris Co., 125 Earl W. Homan (M.'41;F. 59), age 61 
S. 68th St., Birmingham Ala. « Seiler Instrument & Mfg. Co. Inc., 1629 Washington prominent San Francisco civil engineer 
Ave., St. Louis, Mo (Continued on page 120) 
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Newark’s twin steel conduits still going strong 
after more than 60 years of service 


The photograph above was taken in 1933, when Furthermore, the City expects them to remain 
construction of a highway required the reloca- on the job for another thirty or forty years. 
tion of a portion of Newark, New Jersey's twin From coast to coast, cities have reported 
Pequannock aqueducts. Those 26-mile-long forty, fifty, or more years of excellent service 
steel lines were old-timers even then—and from large-diameter steel mains. And with our 
they're still going strong today! vastly improved coating and lining materials, 
Pequannock Number 1, 48 in. ID, went into you can confidently expect even better perform- 
service in 1892; its “twin’’ was completed in ance from the steel pipe you install today. 
1896. (In fact, nearly 250,000 ft of large-diameter If you're planning a new main, you'd be wise 
steel pipe were put into service before the turn to consider Bethlehem Tar-Enameled Steel Pipe. 
of the century.) You can get full information from the Bethle- 
These venerable steel lines were cleaned and hem sales office nearest you. 


ror Sarengn relined just once since they were first installed, 
cooneny and their carrying capacity is ‘‘as good as new.” BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Versatility ‘ 
a Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Deceased 


(Continued from page 118) 


have died in Belvedere, Calif., on July 17 


President of the Macdonald Engineering 
Company from 1947 to 1959, Mr. Homan 
at the time of his death was a partner in 
you the Homan and Laurence Engineering 
Company. An expert on river projects 
und grain mills, he had designed major 
projects in both Latin America and the 


tried United States 


Daniel Jerabek (A.M. ‘44; M. '59), 

ize 57, long-time career engineer with 

the the Corps of Engineers, died recently in 
Seattle, Wash. Joining the Corps in 1939, 

he had charge of the structural design of 

many projects for the Corps, including 

the fortification design for the Puget 

Sound Area. His last assignment was as 

chief of the structural section in the Of- 

fice of the Rear Echelon of the Alaska 


“ > 
oO tical District Corps of Engineers, with head- 
quarters in Seattle 


John L. Keenan (M. 60), age 66 
vssistant chief engineer of highways with 
ub ummet the Philadelphia Department of Streets 
died there recently. Early in his career 
Mr. Keenan served the Department of 
4 => Public Works’ Bureau of Highways in 
transits ae several capacities, including supervisor 
of maintenance and general foreman, 
paving maintenance. In 1951 he was 
named principal assistant engineer, bridge 
maintenance, and since 1954 he had been 
ussistant chief engineer of highways. 


George F. Nicholson (M. ‘20; F. 
59), age 76, consulting engineer of Long 


Beach, Calif. died there on August 25 
Mr. Nicholson had been chief engineer of 

Two Gurley ‘ So go a 
a , the Port of Los Angeles, and consulting 
transits now feature engineer to the Port of Long Beach, the 
built-in Optical Plummets - Port of Sacramento, and for several 


West Coast marinas. During World War 


... Save set-up time IT he was with the Civil Engineer Corps 
US.N., in charge of the construction of 


... Improve accuracy. 

The Optical Plummets .S tallations im San Di go und San 
will focus on distant objects, rancisco. Mr. Nicholson was one of the 
such as encountered / penta agpent te try Syren tangy 
: . eee recently completed $14,000,000 Los Ala 
in bridge or building mitos Marina at Long Beacl 
construction—or as close 

as 12 inches for setting Hugh A. Powell (M. 45; F. 00); 
over a point. ge 74, retired consulting engineer of 
3uilt-in shifting head ee ee ee eee 
allows 2-inch shift over Real Wak & ease of Ge Sa al 
a point, giving ample Polk, Powell and Hendon. Previously he 
leeway in initial set-up. had been associated with Interstate 
Write for Bulletin OP-100. Commerce Commussior ind the Ala- 


bama Power Company. He was a veteran 
of World War I, in which he served as 


in Officer in the Corps of Engineers 


to eliminate plumb bobs 


M. W. Sahlberg (M. '45; F. '59), 
ige 68, principal structural engineer in 
charge of the San Francisco office of the 


W. & L. E. GURLEY ~ Se California Division of Architecture, died 


518 Fulton Street, Troy. N. a / recently in San Francisco. One of Cali- 
° 4 ’ fornia’s leading structural engineers Mr 
Sahlberg was best known for his leader- 
ship in efforts to make California schools 
safe from earthquakes. He was in charge 
of the school house section af the Divi- 
sion of Architecture. Before joining the 
state office 15 years ago, he had been 
in private practice in Sacramento 


~ . ; - 
Continued on page 124) 
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PUTS SCHOOLS UNDER ROOF FAST 
is 


R/S 


mr hy 


PP /\/ Ve 
o rh WV 


eee pr 


-(eaen eH 
— 
— 


~ MACOMBER v-LOK 


saves weeks of construction time 


Utilize V-LOK’S speed, economy and earlier 


V-LOK rigid, interlocking steel framing erects in 
occupancy for your next school. 


days with roof on—ready for interior finishing, 
regardiess of weather. This high-strength structure 
combines quality with overall construction economy; 
and no-waste-motion assembly speeds occupancy. 


Your local Macomber Representative can show you 
how V-LOK is engineered as a complete concept 
specifically designed for your school — how V-LOK 
allows complete architectural freedom, complies 
with building codes and fire safety regulations, and 
permits future school expansion 








ALLSPANS «+ 
BOWSTRING TRUSSES + 


V-LOK 
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MACOMBER 


CANTON 1, 


* V-BEAMS «+ V-GIRDERS 
ROOF DECK + STRUCTURAL STEEL 


SSCS EEE SESE EEEHESEE SEE EEESE TEESE EEEESE ES EEES ° 


: LATEST PRODUCT FACTS: 

s Get your copy from your local Macomber Sales 
« Representative or write today for this informa- 
$s tive manual. 


+ COMPANY 


Bi iacietenscststttintcintttinininivtireraiiclsinscpisissitannaibiiiichaaitis a 





SEE OUR 
CATALOG IN 
SWEET'S 

OR WRITE 
FOR COPY 


OHIO 














Elementary Theoretical Fluid Mechanics 

Here the fundamentals of fluid mechanics are 
developed with a minimum of attention to prac- 
tical applications in order to provide a basis for 


Structural Mechanics 

This book gives critical reviews and analyses 
of problems of particular interest to the Navy 
and the Office of Naval Research in the area of 


naval structural mechanics, An outline of these 


the study of applications in many fields of ad- 
vanced specialization. The author adheres to the problems and the uses of new materials form the 
BOOKS basic equations almost exclusively to promote introduction; following are papers on elasticity 
avoid for- und plasticity in different media, shell theory, 


versatility in the fundamentals and 

mula dependence. The text covers fluid statistics, wave mechanics, fluid mechanics, instrumenta- 
conservation of matter and of energy, momentum tion, and fracture mechanics. (Edited by J. N. 
friction, dimensional analysis and potential flow. Goodier and N. J. Hoff. Pergamon Press, Inc., 
Brief treatments of acoustic velocity, cavitation 122 East 55th Street, New York 22, N. Y., 1960 
thermodynamics, and boundary layer theory are 504 pp., bound, §8.00.) 

presented in appendices. (By Kari Brenkert, J: 
John Wiley & Sons, Inc., 440 Fourth Avenue, New 
York 16, N. Y. 1960. 348 pp., bound. §7.50.) 





(added to the Engineering Societies 
Library) 

Symposium on Effect of Water-Reducing 
Admixtures and Set-Retarding Admixtures on 
Properties of Concrete 

Initiated to promote understanding of concreting 
Engineering Societies Library books, ex 4 translation of a Russian monograph vaterinis and the best manner of combining 
cept bibliographies, handbooks, and to systematize and generalize available informa- them to produce the maximum in strength and 
other reference publications, may be on on the theory and practice of applying corre- srability this symposium consisting of ten 
borrowed by mail by (the Society's . et — eonsges Gener = Ska a ees or papers and a summary, includes effects of ad 
initials, eg. ASCE) members for a small pero i Se Mier, belies Pe sgl gr - stares on —— Lago ge Rye 
handling charge. The Library also pre- senapvel, and thane is 0 Geatel teden of teidiiices ees en , en na oe 

=2 os . : . . . specifications for and research objectives in ad 

pores bibliographies, maintains search By I. N. Putilova and others. Pergamon Press taeda Achiits nak Satiend anied 
and translation services, and can supply Inc., 122 East 55th Street, New York 22, N. ¥ stes and composition; definition of and 
e photoprint or a microfilm copy of any 1960. 196 pp., bound. $10.00 functional differences between admixtures; testing 
items in its collection. Address inquiries use of water-reducing retarders; and detec- 
to R. H. Phelps, Director, Engineering 


of lignosulfonate retarder in cement suspen- 
Societies Library, 29 West 39th Street, ons and paste. (Published as ASTM Special 
New York 18, N. Y. 


Library Services 
Metallic Corrosion Inhibitors 


intended 


Structural Analysis of “Unistrut” Space-Frame 
Roofs 

The two par of this report cov 
mended ¥ computation 
mis and the ables of computed fact 
— asa sed in safe load computations. The volume of 
inalyzes space-frame conrtruction 
history of its development, 


Technical Publication no. 966, by the American 
Sox For Testing Materials, 1916 Race Street, 
of safe roof 7 

to } Philadelphia, Pa., 1960. 246 pp., bound. §7.50.) 
ore to be 


er the recom 


Wave Propagation in a Random Medium 
from the Russian the prob- 
on various types of sup- propagation is examined using the 
" ! theory in part one, and the diffraction theory 
In the final section, the effect of the 


on fcundation dynamics intended text 

h for oo student in civil engineering and for empirically, with 
the practicing or research engineer 
vibrating systems with « 


After a gen- und its general behavior 
ports, and outlines the general theories on whi« 
the analysis is based The proposed method of 
then ay ed to five test structures 

to a series 


ions in the incident wave on the diffrac 
mage formed by e focusing system is 
the fairly f untested structure ’ } i ' ined. The results obtained are applicable to 
lynamics of soil. There is a sent comput “ of distribution f ws, carry- nany practical problems in acoustics, optics, and 
German and English refer f ” Paul rad (By Lev A. Chernov. McGraw- 

Hans Lorenz. Springer-Verlag, Berlir ‘ he Universit { Michig oe, Book Comg any Inc., 330 West 42nd Street 

many, 1960, 308 pp., bound. DM 46.50 rbor 5 volumes, bound. $1 ew York 36, N. Y., 1960. 168 pp., bound. §7.50 


are considered, introducin 
» the theory of forced osc 1 computation i 
homogenous systems fo th ti 


hapter goes into 


Another Example of 
Prescon’s Advantages... 


Savings and Long, Clear Spans 
Gained in School Construction 


i 


e*gaeniee ture 


The Gym for Robs- 
town High School has 117 
ft. span (outside to outside 


Architect sol taginoores Boasemy Pwnittet, Corpus Christi 
of column) using The 

Prescon System to post-tension the prestressed con- 
crete three hinged arch. Savings over conventional 
methods approached five figures. T. Y. Lin observed 
that this is one of the most outstanding structures in 
the country. Of the other buildings, four made use 
of The Prescon System in a cast in place beam and 


structures write or contact a Prescon representative 


CURRENT OR RECENTLY COMPLETED JOBS: 


Pier 40 Superstructure, New York City «+ Titan Missile Siles, Sewth Daketa «+ 

Seicher 13 Story Apartment Building, San Francisco *¢ Beverly Hills Parking 

eeere, oo . Highway Bridges, California ©¢ Memorial Stadium 
tte, N. 


See our catalog in Sweet's 


slab structural system. 
Savings, design flexibility, and materials that are 
readily available are possible when you plan with 


prestressed concrete using The Prescon System of 
post-tensioning. For details of this and other types of 


THE PRESCON CORPORATION 
General Offices and Southwestern Division 
P.O. BOX 4186 . TUlip 2-6571 . CORPUS CHRISTI. TEXAS 


ATLANTA CHICAGO DENVER LOS ANGELES Pn vYoRr« 
ro on 1175 Crest Cenerste ee ine. 1445 West Quincey FO. Bon 407 e wor 
O Rake 7.3853 Ld SUnset | .4798 F Acuity | -3377 

North Decatur, Ga Sisko 2. 1479 Englewood Cole Gardena, Calif 

Lemont, tt elmar 


© ‘re Prescon Corp 


New York 


MEMBER PRESTRESSED CONCRETE INSTITUTE 
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s Take 


ONE $ 


_ for only 


Legal Aspects of Con- 
struction by W. Sadler 
Makes clear rights and 
liabilities of contractor, 
designer, owner and 
financier 


Publisher's Price, $8.50 
Club Priee, $7.25 


Foundations of Strue- 
tures by ¢ Dunham 
Provide sou 

every important 

f foundation engineer- 
ing 


Publisher's Price, $10.50 
Club Price, $8.95 


Handbook eof Applied 
Hydraulics Edivor-in 
( Davis, Ind 

[ata and methods 
vering all phases of 
hydraulic engineering 


Publisher's Price, $17.50 
Club Price, $14.95 


Estimating Construe- 
tien Costs ty KR. L 
2 2nd re i Te h 
fata to help 

_ irate esti- 


Publisher's Price, $11.50 
Club Price, $9.80 


How te Become a Proe- 
fessional Engineer by 
Constance Complete 


ngineer's 
easily 


Construction Planning, 
Equipment, and Methods 
by Ty I Peurifoy 
Bhows you how to pian 
ar earry out & project 


Publisher's Price, $9.50 
Club Price, $4.1¢ 


Seil Mechanics, 
Gations, and 
Structures by 
Techebotarioff 
principles and 


tices 


Publisher's Price, $8.50 
Club Price, $7.25 


Operational Mathematics 
by KR. Churchill. Yad 
Ed. l’resents theory and 
applications of Laplace 
and other transforms 


Publisher's Priee, $7.50 
Club Price, $6.40 


Composite Construction 

in Steel and Conerete 

Viest, R. Foun- 

, and KR. Singleton 

Manual on design of 

steel beams and con 
crete slabs 


Publisher's Price, $7.50 
Club Price, $6.40 


Management for Engi- 
neers by K. Heimer. A 
guidebook of practical 
management methods 
that provide the engi- 
neer with management 
know-how 


Publisher's Price, $6.95 
Club Price, $5.90 


To NEW MEMBERS 


100 Civil Engineers’ 


Book Club 


7 


VALUES UP TO $17.50 


many of these books do you 


wish you had at Club savings? 


Select one for JUST A DOLLAR! Choose from Foundations of 
Structures, Estimating Construction Costs, Operational Mathematics, 
and seven other valuable books . . . your introduction to me »mber- 
ship in the Ciml Engineers’ Book Club. 

If you're missing out on important technical literature—if today’s 
high cost of reading curbs the growth of your library—here’s the solu- 
tion to your problem. The Civil Engineers’ Book Club was organ- 
ized for you, to provide an economical technical reading program 
that cannot fail to be of value to you. 

All books are chosen by qualified editors and consultants. Their 
thoroughgoing understanding of the standards and values of the 
literature in your field guarantees the authoritativeness of the 


“ le ctions 


HOW THE CLUB OPERATES 


very second month you receive free of charge The Civil Engi- 
neers’ Book Bulletin (issued six times a year). This gives complete 
advance notice of the next main selection, as well as a number of 
ilternate selections. If you want the main selection you do nothing; 
the book wil! be mailed to you. If you want an alternate selection 

or if you want no book at all for that two-month period 

notify the Club by returning the form and postage-paid envelope 
enclosed with your Bulletin. 


SAVES YOU MONEY 


We ask you to agree only to the purchase of three books in a year 
Certainly out of the large number of books in your field offered in 
iny twelve months there will be at least three you would buy any- 
way. By joining the Club you save yourself the bother of searching 
ind shopping, and save in cost about 15 per cent from publishers’ 
prices 

Send no money now. Just check any two books you want—one 
for only $1.00 and one as your first Club selection—in the coupon 
below. Take advantage of this offer now, and get twc books for less 
than the regular price of one. 


Ttitmaelel selmi (0) a1 Mel mre 


The CIVIL ENGINEERS’ BOOK CLUB, Dept. CNG-10 
330 West 42nd Street, New York 36, N. Y. 


Please enroll me as a member of the Civil Engineers’ Book Club. I am to receive 
the two books I have indicated below. You will bill me for my first selec- 
tion at the special club price and $1 for my new membership book, plus a few 
additional cents for delivery costs. (The Club assumes this charge on prepaid 
orders.) Forthcoming selections will be described to me in advance and I may 
decline any book need take only 3 selections or alternates in 12 months of 
membership. (This offer good Ju. 8S. only.) 
Check 2 books; #1 for dollar book and #2 for Club selection 
© Legal Aspects of 0 How to Become a Professional 

Construction, $7.25 Engineer, 0 

k OG Construction Planning, $8.10 

oundstions of > n 
Structures, $8.95 © Soil Mechanics, $7.25 
oO Operational Mathematics, $6.40 

Handbook of Applied © Composite Construction in Steel 

Hydraulics, $14.9 & Concrete, $6.40 
O Estimating Construc- © Management for Engineers, 

tion Costs, $9.80 $5.90 


Name 
Address 
City 


ees Ye not completely satisfied, you m: ye 
NO RISK GUARANTEE fi2 jocr Semperhip will be’ canceled, 


CNG-10 


MAIL COUPON AT RIGHT TODAY 


> cae ea ae GE aD SD SD SD ND CD GND GS SEED CD GD ED GD MS GD cS CS CD eS cD eee ems cml 
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Architect: Paul Rudolph, New Haven, Connecticut 
Engineer: Sidney Barker, Tampa, Florida 
Contractor: J. L. Coe Construction Co., Charlottesville, Virginia 


PROTO BY (2@A STOLLER 


Vibroflotation’ 


was used to compact the sandy soil 


at Sarasota Senior High School 


The foundations for the new 


Vibrofiot machine in action. Each 
compaction consumed 3 or 4 tons 
of sand, 


Sarasota Senior High School, Sara- 
sota, Florida, were built on sand 
compacted by Vibroflotation. 260 
compactions were made to an aver- 
age depth of 13 feet. 


Vibroflotation provided a sub- 
stantial savings over piling founda- 
tion solution. Additional savings 
were realized through elimination 
of all formwork for footings. 


Proven applications of founda- 
tions upon sand total 100+ con- 
tracts throughout the U.S. A. and 


Canada. 


Write for Booklet C-26 


VIBROFLOTATION FOUNDATION CO. 


930 FORT DUQUESNE BOULEVARD, PITTSBURGH 22, PA. 
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Deceased 
‘onlinued f om page 120 


Ola T. Sater (M. '44; F. 59), age 
66, retired civil engineer of Gibbs and 
Hill, Inc., engineering and construction 
firm of New York and Los Angeles, died 
in Pompton Plains, N. J., on September 
5. Prior to his retirement in 1959, Mr 
Sater was a supervising engineer with 
Gibbs & Hill, during most of his career 
Projects for which he supervised the 
structural design included El Centro 
Steam Electric Generating Station of the 
Imperial Irrigation District, El] Centro 
Calif., and power plants of the Indianap- 
olis Power & Light Company, and City 
Public Service Board of San Antonio 
Tex. He also had worked with the New 
York City Board of Water Supply on the 
Delaware Aqueduct project, and with 
ther engineering reanizations 
Ralph W 


. Stewart (M. ‘22; F. '59) 
82, at one time 


lief deputy city en- 
died in that city 
Los Angeles City 
1909 and remained 
there until his retirement 38 years later 
He was head of the Bridge and Structural 
Design Division for 26 vears, and chief 
deputy city ngineer for ten vears. Mr 
Stewart w tI iwuthor of numerous 
Transactions papers. His publications in- 
luded a treatise on stress analysis, which 
1es ribed i method he } id developed 


Hans Toensfeldt (M. 30; F. ‘59), 
ize 80, an engineer for New York City 
m 1934 to 1942, specializing in school 
ton died in Ne Ww Lebenon 

on August 14. His early career in- 

ten Vears a8 an engineer tor the 

f t St. Louis 


t five vears 


Roy E. Ward (M. ‘44; F. '59), age 
74, since 1945 vice president and district 
manager of the Austin Company at Los 
Angeles, Calif., died there recently. A 
member of the Austin staff for more than 
25 vears, Mr. Ward had served the firm as 
design engineer, sales engineer, district 
manager and assistant general manager 
Earlier he had been design engineer for 
the Aluminum Company of America 


Joseph L. Wehmeyer (M. ‘43; F 
59), age 66, for 40 vears traffic and 
safety engineer with the Wayne County 

ommission, died in 

1. He was a 1916 grad- 

iversity of Michigan, and 

en I lieutenant in the Corps 

Engineers, 1917 to 1919. He then be- 
came a staff-member of the Road Com- 

ssion, where he remaimed until his re- 
irement last January 


Evan Taylor Wilson (M. '20;F.'59), 
ige 80, retired senior designer in the en- 
gineering department of the Bethle- 
hem Steel Corporation, died in Allen- 
town, Pa., recently. Prior to joining 
Bethlehem Steel in 1936, Mr. Wilson had 


(Continued on page 126) 
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Prestressed members, 


textured tilt-up walls 


FOR NEW ALL-CONCRETE 
CANDY FACTORY 

















e Prestressed beams, channels, and precast col- 
umns provide the structural strength and large 
open floor areas needed for the Pearson Candy 
Company operation at St. Paul, Minn. Light- 
weight concrete roof decking and interesting 
tilt-up walls provide insulation and architectural 
effect, and complete the fireproof and low main- 
tenance qualities of the building from roof to 
foundation. 


Lehigh Cements were used throughout. Lehigh 
Portland for tilt-up walls. Lehigh Early Strength 
for precast and prestressed members, and for the 
roof decking. Lehigh Portland Cement Com- 
pany, Allentown, Pa. 


LEHIGH 
CEMENTS 
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Owner: Pearson Candy Company, St. Paul, Minn. 

Architect: Thorshov & Cerny, Inc., Minneapolis, Minn. 

Contractor: C. O. Field Co., Minneapolis, Minn. 

Prestressed Units; Prestressed Concrete, Inc., Roseville, Minn. 

Ready Mix Concrete For Tilt-up Slabs : Guaranteed Concrete Company, 
St. Paul, Minn, 


Light Weight Concrete Decking: Western Mineral Products Co., 
Minneapolis, Minn. 


(Above) The 160’ x 390 building is framed on 30 x 30 and 
3¥ x 30 column centers. Beams are prestressed, columns pre- 
cast. The floor area at the two story kitchen supports live load 
of 225 Ibs. per sq. ft. without reduction in column spacing. 


( Left) Most striking outward feature of the new Pearson factory 
is the tilt-up concrete wall. The interesting texture was achieved 
by casting the slabs on beds of gravel which had first been 
covered with plastic film. A total of 47 slabs 12’ high and of 
lengths from S to 39 was required. 


504 prestressed channel slabs, each spanning 30’, were used in 
the roof. Over these, lightweight concrete decking was used tc 
insulate and reduce dead load. The simplicity of design seen in 
this picture indicates the ease with which an efficient building 
can be erected, using modern concrete construction methods. 
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° Deceased 

Specify (Continued from page 124) 
been chief engineer of the Vander Strick- 
MA RAC @) N C R 7 T t en-Ewing Consulting Company, Beth- 
eee lehem, Pa.; design engineer with the 
FOR HIGHER STRENGTH Bethichem Construction Company, (sue 
dln cessors to Vander Stricke n-Ewing) ; and 
consulting civil and structural engineer 


GREATER DURABILITY, MINIMUM SHRINKAGE — =!" © 
AND LOWER CONCRETE COSTS. Richard H. Wilson (M. '55; F. '59) 


age 72, former California assistant state 


MARACONCRETE highway engineer in charge of adminis- 


tration, Sacramento, Calif., died there on 


CONTAINS , #, ’ August 14. At the time of his retirement 


in 1957 Mr. Wilson had served the State 


® ' 2 
MARACON ¢ Highway Division in various capacities 


: for 35 vears, for the last ten as assistant 
WATER-REDUCING ‘ state highway engineer. He was responsi- 
ADMIXTURES FOR CONCRETE je for much of the highway construction 
4 virgin redwood region of Hum- 
California Bank Office Building, * dt County. He was a World War I] 
Los Angeles, Calitornia teran, having served with the 20th 
Engineers. Mr. Wilson was active for 

many vears on the ASC] Highway Diy 

} 


1s Committee or velopments in 


H ghway 


Positions Announced 





Department of Health, Education, 
and Welfare. Competitive examinations 
i wintment of Sanitary Engineers . 


af py 


Union Pacific Freight Station, Los Angeles, California in the Regular Corps of the 
th Service will be held Janu- 


Stendard Federal yeep and Loan Office Building b : : * . : . 

Addition, Los Angeles, California ry 31 through February 2, 1961, for 

Assistant applicants and January 

. . . ait i : through February 3, 1961, for Assst- 

oncrete Pipe Manutoctur y net _ tor fant nr ; : 

F. Hurlbut Co., A tacaey “saa Wisconsin * . - ind Senior Assistan +h licants. Ap- 

i tion formes are obtainable from the 

General, U. 8. Public Health 

: P) W ishington 25 Db a. or 

tations of the PHS. The com- 

. . . orms shouk ve in the office of 

Maraconcrete is being used in the — a be & omen oe 

; : ‘ 1¢ Surgeon General no later than De 
construction of reservoirs, bridges, cember 2. 1960 

runways and buildings . .. in the 


manufacture of reinforced concrete United States Department of the 
Interior. Openings exist for graduate eng)- 


beams and pre-cast structures, in pipe neers with professional or teaching ex- 
and drain tile perience in the fields of stress analysis 
materi ructures, or general civil en- 
Use the coupon to learn how the ad- gineering rested in research in og 
— . mechanics (starting salarly up to $10- 
dition of Maracon will enable you to SO) of tha 0.8. Bescon of Mines enpeel- 
com . get better concrete at lower cost. ment tion at College Park, Md. Ap- 
plicants should mail resume or Standard 

High School Stadi 
Everest Hig um hoslied Physics Resenech 


ee MA RATH ON (MK) pe ing S. Bur iu of Mines, Col- 


Reinforced Concrete Beams Monu- . 
factured by F. Hurlbut Co., Green & Division of American Can Company lege Park, Md 
CHEMICAL SALES DEPARTMENT 


Boy, Wisconsin. 
S. Army Corps of Engineers. Ap- 
ee plications are being iccepted for the 


posts of Construction Engineer, GS-12 


p 


MARATHON © A Division of American Can Co. Sa : “re 
CHEMICAL SALES DEPT. © MENASHA, WIS saree); Construction Engmecr, Ue-ti 
. ; ¢ $7,560) ; 2 Construction Engineers, GS-9 
$6,435); 2 Construction Representa- 
— tives, GS-9 ($6,435); and 2 Civil Engi- 
neering Aids, GS-7 ($5,355). These posi- 
TITLE tions exist at the Area Field Office, 
Plattsburgh Air Force Base, N. Y. Inter- 
ADDRESS. ested applicants should contact the Area 
Engineer, U. 8. Army Engineer District, 
New York, Plattsburgh Area Field Office, 

P. O. Box 161, Plattsburgh, N. Y. 


Send additional information on Maracon to: — 


COMPANY 
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Save TIME and WORK 
With This NAYLOR Two-Some 


The NAYLOR Wedgelock coupling makes 
a positive connection, securely anchored 
in standard weight grooved ends. f 
strength, due to the lockseamed-spiralwelded 


structure that makes this pipe distinctive. 








When you combine NAYLOR Spiralweld © NAYLOR Wedgelock couplings further con- 
pipe and Wedgelock couplings you have a__‘ibute to savings by simplifying and speed- 


team that can save you time and work in '"8 connections. A hammer is the only tool 


pipe lines for construction service. required to connect or disconnect them. 
It will pay you to harness this pipe line team 


NAYLOR pipe is easier to handle and in- a 
for your air, water and ventilating lines. 


stall because it is light in weight. And you 
get this light weight without sacrifice of Write for Bulletin No. 59. 


NAYLOR 
PIPE Gmpany 


1281 East 92nd Street, Chicago 19, Illinois 


Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N.Y. 
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aS ob iit tik ee Applications for Admission 
Reduce ill abil oy re 7, to ASCE, 


July 30-September 3, 1960 


Costs of . 
Round i. | Applying For Member 


. ‘ Kaisuna Moumsat Acaawat, Uttar Pradesh, India 
‘ Ienact. Auremman, Tel-Aviv, lerael 
oncre e & Biscero Agsuco Gatsiant, Lima, Peru 
Wuitam James Baaxiey, Baltimore, Md 
Donato Castes Beu., Cincinnati, Ohi 
~ Aurarp Thomas Benton, Beckley, W. Va 
Columns P 2 Cam. Beawancer, Winnipeg, Manitoba 
j — Wistam Cuseence Buawvon, Vicksburg, Mis 
a a — : ' . Anpars Bross, Philadelphia, Pa 
Cranes Wansen Coxes, Pitman, N. J 


ats ‘ ' 
* t a. ee 4 Geoact Tarvioa Cowurnp, Jan.. New York, N.Y 
an 11ers iSiav : + eppiren: 3 . Joun Rowtannd Davis, D 
+ Cuestea leaving Duncan 
Haavey Woisam Donnan 
Peure Ecnuantz, Caracas, Ver 
Rossar Evoens Fix, Tyler 
Paut Joacnim Fouasar, Niagas 
Roemer Joun Parenson 
Zealand 
Praxanno Teaton Graante hans, Weet 
Greonce Visas Goamen xo, New York, N. ¥ 
Cuames Ovrver Gaerenwooo Ja Sacr 
Calif 
Joun THomas Guruam, Long Bene 
Waasen McKenzie Hanatson. | 
Roy Wustam Haver, Chicago. I 
Hove BareTer Heowestron, Pensa 
Ricnagp Tomas Heim, Jersey City 
Agruus Yasuo Inowre, Seattle, Wast 
Ricnasp Cuawwnea Jones, Nair 
Visor Pecixan Konocevicn, I 
Goapon Atvi~ Korrea, New York 
Nien-Taenc Kv (Newaon), St. I 
Henay Paank LaGaone, Davis. ( 
Donato Goapon MacLean, Ontario 
Hasoto Cuesrearie.e Maaven, Ja 
Raven Eowin~ Maroviss, Balti 
James Lieeery Merruews, Spo 
ALarer Geoect Meacea, Minnear 
Wissen Beooxs Mrs, Austir 
Kenwern Pa Monats, Irvingtor 
Dante Domery Moss, ITT 
Veanow Loatna Packanp, N 
over US. 25 at Dayton, O. Roeseer Srancey Pataca, Omaha, Net 
Contractor Maxon . . . Koer Prizewmaten, San Pel: 
Construction Co. Doyton Form them quicker, more economically with Geoaca Ponatis, Alevandria 
nite rab Rey ‘ 
Crates Josern Porre, Chicag ! 
ommen & Bergendoff, Jounw Beawago Pvarwron, Ja., Washir 
Kansos City, Mo. SONOCO Taovay Vewxata tamana Ra Andrapr 
India 
Haraoto Lore Reruearoas, Waco, Tex 
Ram Haatnam Sarwan, Montreal, Quebec, Car 
Avrasp Asntrow Scuwerams, III], New York 
® Ricnaasp Jousx Scnoenre.y, Ja., Boston, Mas 


Laas Sxsecnarts, Pasadena, Calif 


Engineer, Howard Needles 


Kerra Evoens Sommer, Kitimat, British Cc 


FIBRE FORMS Wa er 
Crasies Weoewooo Tuanea, Honolulu, Hawa 
Groeat Ci#wow Vance, Phoenix, Aris 
Guews Dario Wann. Le Puente, Calif 
’ . “14: N . . Cu ~~ C Wrian, ! rk, N 
In today’s vast highway building program, Sonotuse Fibre ve ang dhe ine Nay teal 
Forms speed construction and reduce costs ... by forming Grav Jack Zuwz, Johannesburg, South A 
round concrete piers for bridges and overpasses faster and 


more economically than any other method. 


With their light weight, SonotuBE Fibre Forms handle 

easier, and are quickly placed, braced, poured and stripped Applying For Affiliate 

. .. thus saving contractors time, labor, and money. Versa 

tile too, these forms can be sawed for tie-in with other forms Rosser Eanerr Covcuitw, Cochabaembe, B 
and punched for anchor bolts and dowel rods, or cut for Evarne Eawin Harmon, Jn, Washington, D. ( 
utility outlets. 


Use Sonoco SONOTUBE Fibre Forms wherever round con- 

crete columns are specified—there’s a type to fit your job . ; 
requirements most economically: “A” Coated —for exposed Applying For Associate Member 
columns; Seamless —for finished columns; or ““W” Coated - 


for unexposed columns. Order 2” to 48” 1.D., in standard Bensamtn Sraicxien Apama, Nashville, Ts 
’ " : Asou. Jamm Anmanzat, Chicago. I 
18 lengths Or as required. AowaN Muetara Au-Sarran, Berkeley, Calif 
Cam. Anvaras Bsyemarnc Anoeasen. Harrisburg, Pa 
; He.my Mouamueo Anmeo Baka, Cairo, Egypt 
See our catalog in Sweet's HANDANAMALI ANANTHsRAMIAN BaLakrisHNna Rao 
Bangalore, India 
Ewto Ivaw Bock, Rio de Janeiro, Brazil 
Vievators Kaatis Busxevics, Chicago, Ill 
Laszio Buzast, New York, N. Y 
Cam. Harren Caarenten, Richfield, Utah 
Britieh North Borne 


HARTSVILLE, S.C. Ka-Y¥rx Cran, Jenselton ; 

LA PUENTE, CALIF, Rowert Marx Davinson, Plymouth, Ma 

FREMONT, CALIF Agus Kumar Des, Madison, Wis 

MONTCLAIR, ALJ. Joun Dane. Dozen, Louisville, Ky 
Construction Products 


For full information and prices, write 


AKRON, INDIANA Ru ~g Rew Fauves, San I reneient ( aif ” 
LONGVIEW, TEXAS —— tects Fietz, Kirribilli ew i ale 
ATLANTA, GA. mraue 


Per Kerstian Hansen, Dickerson, Md 
— ve SONOCO PRODUCTS COMPANY 7 (Continued on page 134 
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All you see when you drive over the new Richmond-San Rafael 

Bridge in San Francisco Bay is the graceful superstructure 

and the tops of the piers on which it appears to stand. 

But engineers know that the bridge has been “planted” deep 

on a root-like structure of steel piles that extend to solid 

footing. For the underwater story of how this job was done, 
SEE THE NEXT THREE PAGES 








Richmond-San Rafael Bridge over San Francisco Bay—length 21,345 feet. Lower sketch shows stratification encountered and points up need 
for extra long piles. This bridge was built for the State of California, Department of Public Works, Division of San Francisco Bay Toll Crossings 
Substructure General Contractor: Ben C. Gerwick, Inc., and Peter Kiewit Sons Company 
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Problem: How to put the Richmond- 
Solution: (ss) H-Piles under novel 


The Richmond-San Rafael Bridge, just north of San 

Francisco, is one of the world’s longest. It stretches 

across the bay for 21,345 feet. This makes it longer than 

the Mackinac Bridge and only 1,377 feet shorter than 
the San Francisco-Oakland Bay Bridge. The new bridge 
has two decks, each carrying three lanes of traffic across 

San Francisco Bay between Richmond and San Rafael, 

California. 

Tests on soil samples indicated proposed loads on dis- 
placement-type piles would probably result in excessive 
settlement. It was decided that piles had to be driven to 
rock or into a deep sand-gravel stratum. 

Studies indicated that steel H-piles were the logical 
choice because: 

1. H-piles were more suitable for penetrating the deep 
overburden in order to reach suitable strata for end 
bearing. 

2. H-piles provided utmost flexibility of final lengths 
they could be easily cut or spliced 

3. Their ruggedness made for easy handling. 

4. Their strength permitted heavy loads per pile 

5. They were readily available. 

Precast bell-type piers were selected for the deep water 

portion of the job. These had proved economical for pile- 

supported piers in moderately deep water on previous 


major bridge jobs. At each bell-pier location, several 
steel H-piles were driven to position a precast concrete 
base grid which was later incorporated in the pier foun- 
dation. The base grid contained slots designed to act as 
guides for the remaining 14-inch, 89-pound steel H-piles. 
These were later grouted into the base grid which then 
served as the base for the precast bell sections set on top 
After pouring a tremie seal inside the bells, the rest of 
the concrete was placed in the dry. These base grids were 
12 to 56 feet below water so that the contractor had to 
provide for underwater driving of piles. This was done 
with rigs especially designed for the job to provide 
telescoping leads to support the hammer as deep as 56 
feet under water and the pile head as much as 110 feet 
above the water. 

There were 62 bell-type piers constructed. In addition, 
8 cofferdam-type piers and 9 dry-land piers also utilized 
steel H-piles. The 79 piers are supported by 5,047 14- 
inch, 89-pound steel H-piles ranging in length from 30 
to 175 feet—a total of 585,700 lineal feet, or about 25,000 
tons, approximately half of which were supplied by 
United States Steel 

For information on any type of steel piling—steel 
H-piles, sheet piling or steel pipe piling, write to any of 
our district offices or United States Steel, 525 William 
Penn Place, Pittsburgh 30, Pennsylvania. 








san Rafael Bridge across these holes... 


bell-type piers 


Base grid for bell-type pier showing slots for locating 
piling. Batter piles indicated by dotted lines and shown 
in detail on small drawing 
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how 

the bell-type piers 
were constructed 
underwater 


a At each pier location, concrete base grids 
containing slots to guide the steel H-piles were 
lowered through the water to exact position 


Some were as deep as 56 feet 


2. Several steel H-piles were driven to hold each 


base grid in exact position. The remaining piles 
were then driven and the base grids were later 
incorporated in the pier foundation. Where nex 
essary, pile tops were cut off underwater by 


divers 


3. Cylindrical precast bell sections were lowered 
through the water and positioned on top of each 
hbase grid. A special seal made the joints water 


tight 


4, Cone-shaped precast concrete or steel se< 
tions with a seal on top and bottom were then 


placed on top of the cylindrical sections 


5. Precast shaft extending above water. After 
pouring a tremie concrete seal inside the bells 


the rest of the concrete was plac ed in the dry 


For the main piers using four interconnected 
bells and for some of the two bell piers, spec ial 
steel forms were used instead of precast concrete 


bells ('SS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 
National Tubde—Pittsburgh 

Tennessee Coal & iron — Fairfield, Alabama 
United States Stee! Export Company 


United States Steel 


because it's strong 
because it's durable 








Unmatched 

for Efficient 
Consolidation 
Soil Testing... 


OLSEN 
Conbel 


Infinite choice of loads 

Load applied instantly without shock 

Capacities from 750 Ibs. to 10,000 Ibs. 
¢ Simplified controls—one man operation 
e Air operated—no dead weights 
@ Compact... light weight... portable 
For information about the Conbel and other modern K-W 
soil testing equipment for triaxial, unconfined come 
pression, and direct shear testing . 

Write for Bulletin 50-A 


TINIUS OLSEN TESTING MACHINE CO. 


2170 Easton Road Willow Grove, Pa. 


SET UP FASTER! 


Turn Angles More 
Lh A LL 
WARREN-KNIGHT 
TELE-PLUMB 


No more trial and error, 
wasted time, building wind- 
breaks for your plumb bob. 
! Set up fast, directly over or under 
a point, with precisely accurate 
WARREN-KNIGHT  TELE-PLUMB. 
Sight any set-up point, from nadir 
to zenith, through transit tele- 
scope that sights your line. Shift 
transit without disturbing level. 
See vertical wire cut set-up point 
with full power of transit tele- 
scope — far more occurate than 
any other type of optical plum- 
met. Nothing to attach or detach 
between set-ups. TELE-PLUMB can 
be used on tronsits or transit- 
levels, fits most internal focusing 
telescopes. Order direct for 
Warren-Knight instrument, or 
write for full details, giving make, 
model and serial number. 


Immediate, accurate set-up 
over or under any point. 


Ask for Bulletin CE-100 that lists Full Details 


ie 
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DATA BOOK FOR CIVIL ENGINEERS 
VOL. I: DESIGN 


Third Edition, by the late Euwyn_ E. Seerye. Thor- 
oughly revised, and presenting new material on pre- 
stressed concrete, ultimate strength design, plastic 
design of steel composite beams, structural use of 
aluminum, and many other subjects. 1960. 670 pages 
$24.00. 


FROM THEORY TO PRACTICE IN SOIL 
MECHANICS: Selections from the Writings of 
Karl Terzaghi 
Prepared by L. Bjerrum, A. CasaGranoe, R. B. Peck, 
and A. W. Sxemprton. A representative selection of the 
important papers of the science’s founder. Also in- 
cluded are some of his professional reports and a 
complete bibliography of his works. 1960. 425 pages. 

$12.00. 


CONSTRUCTION CONTRACTING 


By Ricnarp H. Crovon, University of New Mexico 
Covers the five basic management functions—or- 
ganizing, staffing, directing, planning, and controlling 

as they are applied to the construction contracting 
field. 1960. 382 pages. $9.75 


DESIGN OF STEEL STRUCTURES 


By B. Brester and T. Y. Lin, both of the University of 
California. A rational approach to design, based on 
both elastic and plastic behavior of members and 
connections. There are numerous examples of actual 
bridges and buildings, illustrating practical solutions 
of design problems. 1960. 710 pages. $9.75 


SIMPLIFIED DESIGN OF REINFORCED 
CONCRETE, Second Edition 


By Harry Parker, University of Pennsylvania. The self- 
contained reference for those with a minimum of 
background. Conforms to the standards of the ACI 
and has all new figures, and many new tables and 
examples. 1960. 320 pages. $6.50. 


THEORY OF THERMAL STRESSES 


By Bruno A. Bovey, and Jerome H. Werner, both of 
Columbia University. An unusually broad account of 
theoretical techniques for determining stresses pro- 
duced in a solid object subjected to specified heating 
conditions. 1960. 586 pages. $15.50. 


THE NATURE AND PROPERTIES OF 
ENGINEERING MATERIALS 

By Z. D. Jastrzessxi, Lafayette College. Much more 

basic than the usual treatment, this book stresses 

materials from the engineering viewpoint, with 

realistic and practical applications. 1959. 576 pages. 

$11.00. 


RESIDENTIAL CONSTRUCTION 
MANAGEMENT 


By Ernest L. Bucxiey, Convair, Fort Worth. Although 
directed at residential work, the material is applicable 
to all fields of construction. Stressed are detailed 
scheduling and the need for work control. 1959. 193 
pages. $7.95 

SEND NOW FOR ON-APPROVAL COPIES 


JOHN WILEY & SONS, Inc. 
440 PARK AVE. SOUTH, NEW YORK 16,N. Y. 











Non-ASCE Meetings 





American Institute of Steel Construction. 
Thirty-eighth snonual convention at the Hotel 
Greenbrier, White Sulphur Springs, W. Va., Octo- 
ber 30-November 3 


American Public Health Association. Eighty 
eight annual meeting at the Civie Auditorium 
the Sheraton-Palace Hotel, the Whitcomb Hotel 
and the Jac ‘ te Sen Francixeo, Calif 
October 31- Nove 


American Society of Mechanical Engineers 
Annu winter meeting at the Statler Hilton Ho 
tel, New York, N. ¥ November 27-December 2 
In conjunction wit the annual meeting ASMI 
will sponser « ity-fourth National Expos 
tion of Power and nical Engineering at 
the New York Colmeum, November 28-December 
° 


| q Building Research Institute. Annual fall cot 


ference on the ure of prenseem):led large building 


componet t the 1» Hotel, Washington 
Db. ¢ Nove er 15-17 


Consulting Engineers Council. Semi-annua 
t "' Sheraton Hotel, Pittsburg! 


meeting t eI 


PROBLEM tivo 


IS A == 
SALES cid: 
PROBLEM... 








Pacific Northwest Pollution Control Associa- 
tion (formerly the Pacific Northwest Sewage 


MATS: YOU SHOULD BE == 


Dunsta cretary reasurer, Box 176, Pullman 
W 


ADVERTISING HERE TOO! ves mine om 


Nove ‘ 14-1 





infor ect to J. J. Cermack 
Many members of ASCE have Se ceca, Seat dienes ne 
important sales responsibilities in their 
firms. If you are one of them, don’t 

overlook the basic selling power of your sented by the rsity ‘at the Biltmore Hote 


own magazine, Civil ENGINEERING. mn Pednee Glstel. Gan ecnciene, Mvender 91-40 


University of California. wo Weetern con 


ng pre 


Civil engineers, as you know, are active in 
all areas of engineered construction. But, 

in spite of their numerous functions and 
activities, they have a lifetime interest in LEN Atas quist, Milwaukee, Wis 
their profession . . . and the construction ; Bioman ss 

industry! Civil ENGINEERING is the 

only magazine published exclusively for 

civil engineers. 


Applications 


(Continued from page 128) 


As a reader, you do not need to be 

reminded of its editorial merits. However, “ries ite les ac ey 

if you are not fully aware of how ne ee 

advertising in CiviL ENGINEERING hie 

stimulates sales of construction products 

and services, let us supply you with the Lisus, Palo 

facts. x6 Hone come _— 

AALI , um, Ohio 
Just drop a line to: Wer-Wen Yu. New York, N.Y. 
Jim Norton, Advertising Manager — 


CIVIL ENGINEERING Magazine | cippicwion: for ike grade of Amociate 


Membe hip trom ASCE Student Chapter 


33 West 39th St., New York 18, N. . Members are not listed.) 
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WHY ADVERTISING IN 
CIVIL ENGINEERING 
STIMULATES SALES IN 
CONSTRUCTION MARKETS 


In the construction industry, four major groups 
account for nearly all product buying and specifying: 
CONSULTANTS & CONTRACTORS @ PUBLIC WORKS & OWNERS 


Civil engineers occupy key positions in each group. Not only are they responsible for 
design, construction, operation and maintenance “in the field”. . . civil engineers are 
also a primary influence “behind the desk,” in charge of management. 


pre eee 


BypeG 
Sid # 
rivers & harbor 


‘ 
Or btn ww 


As a result of this wide responsibility, civil engineers largely control the specification 
and purchase of construction equipment, materials and services. 


The only magazine edited exclusively to serve the technical, business and professional 
needs of this select audience is CrviL ENGINEERING ... official publication of the 
American Society of Civil Engineers. 


Year after year, its circulation has increased with construction activity and the 
growth of the civil engineering profession. Editorially Crvi. ENGINEERING serves 
all areas of construction and all civil engineering interests — making it truly The 
Magazine of Engineered Construction. 


Basic data on the civil engineer’s role in different construction industry groups is being 
furnished by A.S.C.E. Mail Forum surveys. For example, the most recent study 
(of consulting engineers) revealed these facts: 


® Civit ENGINEERING’s consultant readers own or work for firms that concentrate 
almost entirely on engineered construction projects ...with their work divided among 
the various types of construction as follows: 


Airports 3.8% 
Bridges , 7.6 
Buildings, commercial & residential 17.9 
Dams 2.7 
Highways & streets 

industrial plants 


| Military sites 

Pipe lines ; 

Rivers & harbors 

Waste treatment 
Water supply 

| Miscellaneous 


® the average annual cost of all the equipment and materials specified by each of 
the 290 firms reported is well over $6 million. 


8 90% of the readers influence the purchase and the specification of construction 
materials, installed equipment and office equipment. 


® their titles and functions are proof of a high degree of authority and a wide area 
of buying influence within their firms. 


In CIviL ENGINEERING, advertisers reach top quality consultants 
concerned only with construction. This is the core of your consulting engineer 
market ...the men who specify your products! 


And remember...whether your product is specified and purchased through consult- 
ants, contractors, architects, owners, public works officials (or any combination of 
these groups) you get the most effective, most economical coverage of civil engineers 
by advertising in CrviL ENGINEERING Magazine. 


Quality circulation guarantees that your product message will be concentrated on 
men who make the decisions that lead to purchases!...which is why we say, 
“advertising in CIvIL ENGINEERING stimulates sales in construction markets.” 


-)/@ CIVIL ENGINEERING 


ect - rom 45,000 THE MAGAZINE OF ENGINEERED CONSTRUCTION 
industrial plan , The American Society of Civil Engineers © 33 W. 39th St., New York, N. Y. 





These items are listings of the Engineering Societies Personnel 
Service, Inc This Service, which cooperates with the national 
ENGINEERING SOCIETIES societies of Civil, Electrical, Mechanical, Mining, Metallurgical and 
Petroleum Engineer i availiable to all engineers, members or non- 
members, and is operated on a non-profit basis, If you are imterested 
4 N N E L E va I in any of these listings, and are not registered, you may apply by 
P E § V E Z I a letter or resume and mail to the office nearest your place of rem 
dence, with understanding that should you secure a position as 
a result of these listings you will pay the regular employment fee of 
(Agency) 60 percent of the first month's salary if a non-member, or 30 percent 
if a member Also, that you will agree to sign our placement fee 
agreement which will be mailed to you immediately, by our office 
alter receiving your application. In sending applications be sure to 
list the key and job number 


New York CHICAGO SAN FRANCISCO “When making application for a position include 8 cents in stamps 


or forwarding application to the employer and for returning when 


8 W. 40th ST. 29 E. MADISON ST. 57 POST ST. rattle 





The New York office will be open on Thursday evenings until 7:00 o'clock for interviews. 
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This is only a sampling of the jobs available 
through the ESPS. A weekly bulletin of en- 
gineering positions open is available at a 
subscription rate of $4.50 per quarter or $14 
per annum, payable in advance. 











Civ. Encinerr, A.M. ASCH ; 
P.E. Nine years 
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4.M. ASCE, M.S8.C.E 
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Development Agency, Fort Belvoir a - 
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rs 4 nee in design ani 
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must be U. S. citizens and meet full Scaieaaiiak daaiaiiae Wak cae? ame wanliedt mem employment with opportunity for od- 


UL. S. Civil Service qualification 
vancement, in o growing organization. 
requirements. ° eae 


Starting salary for qualified appli- inane catenin , & cea gies Pha, ool Many company benefits including paid 


cants is $8955 p.a. Work requires a 
I 1 vacations, holidays, sick leave. Excellent 
knowledge and application of pho- 
togrammetry. mechanical engineer- employee benefits plan. 

ing principles pertinent to the 1eLo Ewcineer, A.M. ASCE 
od E.LT., 29. One year n 
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t soils engineer including a ; Write fully giving complete experience 
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vice completed ocatior , ond salary dota. 
sired, Mulwest 1160-Chicago 


optical instrumentation, as well] 

a sufficient knowledge of elec 
tronics to be conversant in this 
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ested in employment in this Agency 30. Two years 


subject. Qualified engineers inter 
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obtained from your Post Office 


tures under action of earthquake for consultant 
Salary, $9,000 a year. Location desired, San Fran- 


cisco Bay Area. Se-1731 
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Fiero Enaineer, M. ASCE, C.E., 41. California 
C.E. License. Twelve years’ experience including 
preparation plata and description of canal and 
pipeline right of way, dam construction, water- 
shed planning, supervision of construction of air- 
port (surveys) for general contractors, consultants 
und government. Salary, $8,400 a year. Location 
desired, Northern California. Se-1539. 


Prosect Manacer, F. ASCE, C.E. Regis ME 
Calif., 50. Many years in oharge of hydroelectric 
projects, domestic and foreign. Salary, $15,000 a 
year. Location desired, Foreign. Se-1508 


Destan—Contaact Apominiaraaton, M. ASCE, 
C.E., LLB, 42. Twenty years’ experience includ- 
ing specifications, contract documents, construc- 
tion contracts, design, specifications, supervise 
construction, office and field on general building, 
airport facilities, railroad, oi! production. Salary 
$10,200 a year. Location desired, San Francisco 
Bay Area, West Coast. BE-142%4 


Positions Available 


Ewoineras. (a) Design engineer, graduate civil 

th a minimum of 10 years’ progressive experi- 

structural design, preferably of large 

and novel structures, including radar an- 

' Salary, $12,000 a year, plus. (5) Field en- 

rineer (plant and field supervision and inspec- 

ym), with experience in the detailed design of 

srge antennas, fabrication and field erection. Sal- 
ary, $8,000 a year. Location, South. W-9532 


Paormeson on Associate Prortasoa with at least 
» M.S. in civil engineering and teaching experi- 
ence in the field of structures. Location, East 


W -9530 


Marraiats Enocruvera, civil graduate, P_E. license 
with experience covering control of soils, concrete 
rf asphalt us some knowledge of construction 
$8.000.$10,000 a year. Location, Eastern 
States. W-9523 


nier Eworvers, civ with at least 20 vears’ 
luding some design and administra- 

i « m of heavy construc- 
Location 


penence 


ary open 


Ww 


ENoINeenr & D. graduate civil or mechanical 

40, for work which will include technical writ- 

ona mn, rewarch and development relat- 

to the curing of concrete products with steam 

F Permanent position. Submit 
including salary desired. En 


ate fee. Location, East. W-0496 


reassure 


nema, with 5 year 


thout children, for 
listribution systems 
requent location changes 


ng Headquarters New 


ate editor, grad- 
t field 
! 


ar 


and 

lepend - 

gradu- 

or electrical en- 
experience and 
write, edit and 
on techniques 

nt effecting de- 

water resources projects 
lepending upon experi- 


an New York. W-0478 


‘vi. Enoinvens. (a) Project architect-engineer 

| engineer or arcl for supervision of proj- 

ect design staff chitect duties, with 10 to 
years’ experience including 5 years’ design su- 
with an architectural or consulting en 

firm covering indu l and commercial 

Some travelir about $13,000 

Resident engineer, civil engineer or 

ling construction graduate, 20-35, for respon- 

sible charge of construction projects, with 6 years’ 
neluding 3 years’ in the field super 
sing industrial and commercial building con- 

truction. Salary, to $11,000 a year plus reasonable 
expense allowance for field assignments. Head- 

quarters, upstate New York. W-9472 


experience 


Asatatant Purtic Woraxs Dieecror, B.S. in engi- 
neering, preferably in civil or municipal, with ex- 
tensive public works experience, some of which 

Id have been in a responsible position 

Knowledge of, and familiarity with, the problems 

municipal sanitation and drainage, street and 

design, building, plumbing and elec- 

ection, and fire inspection and preven- 

assist in planning and administering 

the construction, maintenance and general man- 

agement of the physical properties and certain 

utility services. Salary, $9,000-$11,280 a year. Lo- 
ition, South. W-9464 


Water Mawacer, graduate engineer, with at least 
3 years’ experience including a year in utility 
management, for a city of 12,000. Appropriate ex- 
perience may be acceptable in lieu of degree. 
Water system includes wells, pumping stations, 
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tanks and distribution mains. Salary commen- 
surate with ability and experience, to $7,200 a 
year maximum plus benefits. Employer pays 
placement fee Location, East Coast. W-9469. 


PromorionaL Ewornerr, graduate C.E., 27-40 
As assistant to managing director of trade asso- 
ciation will prepare technical articles and reports 
attend technical meetings, discuss problems with 
manufacturers and promote use of concrete pipe 
Good sales personality; considerable travel by 
air, but home most weekends. Employer will pay 
placement fee. Salary, $7,000-$10,000 a year, de- 
pending on experience. Location, Chicago. C-8238. 


Fievp Sureavisos, C.E. background, 27-35. Some 
construction experience and interest in site su- 
pervision work. Will be brought into plant, trained 
for year or so and then assist in subsequent 
superintendency of installation and erection of 
metal work on buildings for manufacturer and 
subcontractor, Will be required to join Iron 
Workers Union as a finisher. Western States travel 
nvolved. Headquarters, San Francisco East Bay 
Salary, $6,000 during training period; to $7,800- 
$10,200 after one year. 8j-5547. 


Curer Daarreman, minimum of 10 years’ ex- 
perience in structural steel and miscellaneous steel 
letailing. To take charge of drafting department 
Starting ealary $8,400-$9,600. Apply by resume 
Location, Central California. 8)-5532 


Soi.s Mecnanics Ewcrnera, C.E., experience in 
both field and office engineering for consulting 
firm with offices throughout the country. U.S 
citizenship required. Salary to $8,000, depending 
on quali ations and experience. Location, West 


Coast. 8j-352 


Jos Ewcinerr, engineering background and at 
least 5 years’ experience on all phases of con- 
struction: highways, underground, general engi- 
neering buildings, heavy concrete structures, dams. 

» work in field, take charge of construction for 
a contractor. Salary about §7,800 a year. Head- 
quarters, Northern California. 8j-5 


Reawent Enainrer, Prefer C.E. will consider 
ME or EE with construction of building struc- 
tures experience with minimum of 6 years’ en- 
gineering and construction experience, including 
st least 3 years’ in field supervision construction 
of manufacturing plans. Experience on engineer- 
ng design work such as computations drawings, 
estimate and specifications desirable. Job respon- 

lity would include full responsibility for su- 

m of contractors’ work in construction of 

le project in million dollar range or above 

$10 000 depending on qualifications and 
expenence. Location East Coast. 8) -5503. 


‘cunera, Draector or Pvetic WorKxs, Reg- 
n Nevada, or qualified for registration 
trong background in municipal en- 
gineering, particularly planning and subdivision 
work and be able to handle building inspection 
former “government town”, recently 
land owned by municipality and 
and sold or will be sold as raw 
subdivided by the buyer. Starting 
600-$8.400 a year. Good potential. Loca 
Nevada. 8}-5521. 


Estimaton, prefer at least 5 years’ experience 
in heavy general building construction, commer- 

sl, government and military installations. For 
bid purposes, take off and pricing. Salary, about 
$7,800. Northern California. 8) -5505 

Destcner, C.E., California Registration, any 
age. Minimum 3 to 5 years’ recent experience 
working o nitary and sewer projects for a 
sanitation district. Salary, $7,728-$9,384 a year. Lo- 
cation, San Francisco North Bay Area. 8j-5474. 


Fie Encinerr, C.E., under 45. Minimum three 
years’ experience in field supervision, field office 
work, including design and application; some 
preference for well developed structural experi- 
ence for a small group in a large transportation 
company. Salary $6,200-7,500 a year. Location 
San Francisco 8) -5467, 


Curr Aacnirectr, ARcht or C.E., 35-45. Ma- 
ture, well seasoned architect, able to handle a 
complete department from client development 
through negotiation to field supervision, prefer- 
ably experienced in schools and multi-story work, 
including public, commercial and industrial build- 
ings. For an established consulting engineering 
firm with departments in all fields. Salary, $9,600- 
12,000 a year. Location, San Francisco East Bay. 
§j -5464, 


Aacurrecrural Designer, minimum 5 years’ ex- 
perience in heavy industria] or commercial archi- 
tectural drafting and with some experience in re- 
fineries or chemical plants desirable. Or recent 
graduate with some industrial experience desiring 
to train under Registered Professional Architect. 
U.S. citizen preferred. Salary, $6,600-§8,400 a year, 
depending on experience, Location, Southern Cali- 
fornia. 8) -5454. 


Grovocist, Registered C.E. with knowledge of 
concrete, soil mechanics, geophysics and ground- 
water hydrology and ability to manage laboratory 
operations. Location, Southwest California. 8j- 
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FORNEY 


JOB-SITE CONCRETE 
TESTER FT 20-E 


¢ CONFORMS TO 
ASTM STANDARDS 


* OPERATES ELECTRICALLY 
OR MANUALLY 


¢ PERMANENTLY MOUNTED 
ELECTRIC PUMP 


* 250,000 LB. LOAD RATING FOR 
CYLINDERS, CORES, BLOCKS, 
BEAMS, CUBES, BRICK AND 
DRAIN TILES 


FORNEY’S, INC. 
TESTER DI' »X 3 


NEW C 


MMA AVN 


SANDHOG 
EQUIPMENT 





Design and construction of Mayo Shields and 
other Sandhog Equipment are backed by over 25 
years of job-tested experience throughout the 
id. 
FREE BULLETIN No. 23 shows installations of 
Mayo shields, cylindrical air locks, lock doors, 
medical locks and tunnel cars. Send for your 
free copy today. 
SPECIAL EQUIPMENT DEVELOPED 
FOR SPECIAL PROBLEMS 


TUN AYO | 


EQUIPMENT 
LANCASTER, PENNA. 
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AERATION IN SEWAGE & WASTE 
TREATMENT 


Walker Process Equipment, inc.—Jack Knife, 
double pivot air header assemblies and Sparjer 
diffusers are described and illustrated in bul- 
letin 22-S-96. Jack Knife assemblies permit 
inspection of the diffusers without interrupt- 
ing the aeration process and feature an air 
control valve built into the top pivot joint 
Sps rs feature orifices made of TFE Fluoro- 
carbon resin to provide the most clog resistant 
material available 


2 AEROBIC DIGESTION 


The Eimco Corp.—This bulletin describes a 
new line of low-cost, simplified equipment for 
high degree purification of small sewage 
flows. Aerobic Digestion plants, which achieve 
85-95% suspended solids and BOD reductions 
in treating 1000 to 200,000 GPD sewage and 
miscellaneous wastes, are becoming increasing- 
ly useful for institutions, airports, military 
bases and other enterprises remotely located 
from municipal sewer systems 


Mail This COUPON To-day 
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33 West 39th St., New York 18, N. Y. 


Please have the literature indicated by the circled CATALOG DIGEST num- 
bers in the October 1960 issue sent to me without obligation. 


256 257 258 259 260 
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* There ore charges for items Nos. 16, 17, 32, 158, 182 and 240. See Notes below 


these items. 


To receive Literature—Firm Name and your Position must be given 


Firm Address—Street . 


City, Zone and State 


NOT GOOD AFTER NOV. 15, 1960, for readers in the U. S., but requests will be accepted 
to Dec. 31, 1960, from readers outside of this country. 
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3 AIR ENTRAINING METER 


Charlies R. Watts Co.—A folder is available 
covering admixtures and air entraining agents 
and describing the Press-Ur-Meter, a device for 
determining the air content of fresh concrete 
Said to be extremely fast, the Press-Ur-Meter 
follows the Klein-Walker application of Boyles 
Law, simplifies the usual testing procedure 
using only about one tablespoonful of water, 
which is added on top of the sample to insure 
accuracy, the manufacturer reports. No ad- 
justments for varying barometric pressure are 
necessary 


4 AIR METER FOR LIGHT WEIGHT 
AGGREGATE 


Charlies R. Watts Co.—PFul ormation | 
available on the Roll-A-Meter, a device for 
testing both standard aggregate concrete and 
weight concrete made of cinders, manu 
tured aggregate, pumis, etc and is covered 
the ASTM Designation C173-557T 


5 All WEATHER RUNNING TRACKS 


American Bitumuls & Asphalt Company—A 
booklet on an approach to construction of oval 
tracks for track meets has been announced 
This Grasstex Track (proved at the University 
of Florida) offers low initial cost: very low 
maintenance; year-round utility; and fine per- 
formance experience 


6 ALUMINUM GRATING 


Borden Metal Products Co.—A brochure by way 

of diagrams and photos illustrates the proper 

ties and use o luminum floor gratings. Also 

hown are tables < their specifications. A 

description of safet grating and aluminum 
steps is featured 


7 ALUMINUM GRATING 


Rockwell-Standard Corporation, Grating Div 
This 6-page brochure gives er veering data 
Gary Super Galok Alum Orating 

ich is nonm-rusting and corrosion resistant 

‘ high strength-to- 


fi greater in 


’ feflection 
on ease and maximum safety 


8 ALUMINUM GRATING AND TREADS 


Irving Subway Grating Co., Inc This Alu- 

minur r catalog contains Llustrations, 

oad and spans table weights 

engineering data on aluminum ri- 

sure-locked grating products, for 

treads, walkways and trench 

are |i weight non-rusting 

self-draining. self-< ventilating, fire- 
proof and econ 


9 ALUMINUM GRATING DESIGN 


Kerrigan tron Works Co.-A catalog on Weld- 
forged aluminum grating ts offered. New form- 
ne proce prevents cross bars from turning 
the use of rivets, bolts and 
ntains engineering data including 
afe load table and also stair tread data 


10 ANCHORAGES AND CONNECTORS 


Stresstee! Corp.—A technical bulletin de 
scribes in detail various methods of anchoring 
prestressing bars for tensioning. Also given 
are methods for connecting bars for greater 
length, as well as the use of such connections 
as temporary anchors for tensioning in succes- 
sive stages. Special anchorages for special pur- 
poses are suggested. Detail drawing for each 
anchorage is shown 


11 ANTI-CORROSIVE PAINT 


Eagle-Picher Co.—Permox 1-4-3, an anti-corro- 
sive pigment, Basic Lead Silico Chromate, is 
described in this 8-page brochure. Its unique 
physical properties make it ideally suited for 
the formulation of primers, intermediate and 
finish coats. The brochure is illustrated and 
specific product data is given 


Please allow at least four weeks to process 


your requests. 
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IBM 1620 cuts through earthwork computations at the 
rate of a section every 10 seconds. 


Big jobs and big opportunities lie 
ahead for road builders who are 
geared to meet them. . . with mod- 
ern equipment, superior engineer- 
ing, and trained men. With the IBM 
1620 you get all three . . . and at 
low cost: 


«Modern Equipment. The 1620— 
although only desk-size—is the 
most advanced engineering com- 
puter in its field. It offers features, 
such as solid state design and 
stored program control, available 
previously only in larger system. It 
performs in seconds complex cal- 
culations that now take hours. 


Superior Engineering. Because the 
1620 offers tremendous time-sav- 
ings over manual calculations, you 
can afford to examine alternate de- 
signs, in detail. You can eliminate 
many engineering drawings. You 
can use your engineering talent to 
find the best way—not just a good 
one—and make important savings 
at every turn. 


Trained men—|BM men, who know 
their jobs and are familiar with 
yours, install the 1620. They teach 
you how to use it... . and stay on 
the job until you can handle it as 
easily as your Car. 


The IBM 1620 can solve problems 
encountered in roadway design. 
Machine instructions for solving 
many of them have already been 
prepared and are ready for your 
use. Further backing the 1620 is a 
full range of IBM supporting serv- 
ices to assure you Balanced Data 
Processing. 


With the IBM 1620 the engineer can see 
the results of his decisions at the rate of 
a section every ten seconds. In this 
short time, the 1620 can read a prelim- 
inary cross-section, compute the profile 
grade, select slopes, locate siope stakes, 
compute volumes, adjust for shrinkage, 
compute next volume, type the results. 


BALANCED DATA PROCESSING 
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‘72 ART AND DRAFTING MATERIALS 


Chart-Pak, Inc.—A 36-page catalog gives illus- 
trations, catalog numbers, sizes and prices of 
Chart-Pak tapes for charting. graphs, maps, 
drafting, layouts and art work. Featuring 
many new products, it also gives complete 
instructions for use of tapes, templates and 
other Chart-Pak pressure-sensitive materials. 
There are several “How-To” sections on office 
and plant layout, organization charts, etc., and 
an alphabetical numerical index for easy ref- 
erence, inventory and ordering 


13 ASPHALT LINER MANUAL 


W. R. Meadows, Inc.—announces the availa- 
bility of a “Hydromat” Asphalt Liner Manual 
The “Hydromat’ Manual fully describes ap- 
plications and contains installation informa- 
tion, necessary technical engineering data and 
specification information. This is not a sales 
catalog, but strictly a Technical Data Manual 


14 AUTOCOLLIMATING THEODOLITE 


Kern Instruments, Inc.—Information is avail- 
able on the Autocollimation Eyepiece, which 
when attached to the DKM2 I1-sec Theodolite, 
becomes an integral part of the instrument 
Total telescope magnification is 23x, working 
distance up to 100 ft indoors. The light source 
is an easily replaceable standard 3-V or 6-V 
bulb. The instrument can be used for normal 
surveying without removing the eyepiece by 
simply switching off the light which illumi- 
nated the reticule 


15 AUTOMATIC LEVEL 


Keuffel & Esser Co.—‘'From Field Practice for 
Pield Practice with the Automatic Leveling 
Zeiss Level Ni2,” a 64-page booklet, offers case 
histories and operation details on the Ni2 lev- 
el, an instrument with a built-in compensator 
The booklet is divided into three sections. The 
first gives case histories showing how the Ni2 
functions well in all temperatures and weather 
conditions. The second gives hints for prac- 
tical uses of the Ni2. The third lists publica- 
tions concerning leveling with the Ni2 





16 BASIC PROCEDURES OF SOIL SAMPLING 


Acker Drill Company, tInc.—This book de- 
scribes and illustrates the latest methods, pro- 
cedures and tools used for soil sampling. Over 
100 drawings illustrate the text. The price is 
$1.00 with a full refund if the reader is not 
completely satisfied 


N.B. There ts a charge for this book. Make 
checks payable to Acker Drill Company, Inc 


17 BOOK OF WEIGHTS 


Cc. W. Haasis—The weights of minerals, metal 
and metal products (as pipe, sheets, rods, wire, 
fencing) are given in this book. Also given are 
the weights of construction materials (as ce- 
ment, sand, stone, lumber, brick, etc.) building 
elements (as walls, roofs, floors. etc.) and 
commodities (farm produce and articles of 
commerce). In addition the book gives foreign 
units of weight, weight conversion tables and 
weight per foot of hold space in steamers 
The price is $1.25 per copy plus .15 postage 


N.B. There is a charge for this book. Please 
make checks payable to C. W. Haasis 


18 BORINGS 


Raymond international inc.—A booklet “Sub- 
soll Investigations for Foundations” Catalog 
B-7 explains the reason for subsoil investiga- 
tions, what Gow borings are and how they are 
made, and the results obtained. Illustrated 
are methods for making borings and taking 
samples, and various types of rigs in opera- 
tion. 


There are 260 Digest items on 
pages numbered 138 to 16]. 
Read all items for the literature 


of interest to you. 


19 BRIDGE BEARINGS & PLATES 


Lubrite Div., Merriman GBros., Inc.-—This liter- 
ature provides complete information about 
Lubrite Expansion Plates and Bushings with 
typical suggested design details and technical 
data. Lubrite Bearings are completely self- 
lubricating and do not require periodic main- 
tenance or servicing. The bearings are applica- 
ble to steel and concrete structures. Special 
design provides for rotation of beam, due to 
defiection, as well as for the normal therman 
expansion and contraction of the span 


20 BRIDGE DECKIN’) 


irving Subway Grating Co., inc.—The 12-page 
catalog on Irvico Decking for bridges contains 
illustrations, descriptions and engineering 
data on metal grid bridge flooring, including 
the special beam type decking and the new 
C-K surface. It points out the features whi 
include light weight, cleanliness, draina€?. 
safety, durability, traction, strength and econ- 
omy 


21 CALCIUM CHLORIDE IN CONCRETE 


Calcium Chloride Institute—A 40-page tech- 
nical manual on “Calcium Chloride in Con- 
crete” is available for users of concrete. It con- 
tains data on major effects of calcium chio- 
ride: early and ultimate strength, cold weather 
protection, high early strength cement. and 
air entrained concrete. The manual contains 
a section on special conditions where calcium 
chioride is used advantageously--and there 
are several specifications in the booklet 


22 CALCIUM CHLORIDE SOLUTION 


Calcium Chioride Institute—“How to Prepare 
Standard Calcium Chloride Solution’ is ex- 
plained in this pamphiet. Prepared especially 
for ready mixed concrete producers, it con- 
tains illustrated recommendations for proce- 
dure in making solution, and a chart on ree- 
ommended gallons of solution per batch. It 
also includes information on proved commer- 
cial and shop-made automatic dispensers 





HI-DENSITY WANTED ? ? 


MODEL GVR 100-C RAMMER, 450 to 6530 
blows per min., wt. only 115 Ibs. Compocts 
oll types of soil including cloy. 


MODEL EVR 120 ELECTRIC RAMMER, 600 
blows per min., wt. only 112 Ibs., 3 phase, 
60 cycle, 220 volts. Ideal for compaction in 
inside oreas restricting use of gasoline 
opercted equipment. : 


W rite 


ATLANTA 


MODEL HIV-1 Hi- FREQUENCY CONCRETE 
VIBRATOR, 180 cycle, low voltage 50 volts 
induction motor, no brushes of commutotors, 
10,000 8.P.M. under lood, up to 20 cw. yards 
per hour copocity, for high quality, low 
slump concrete. 1 


MODEL VPG 1500 VIBRO PLATE, 1700 Ibs 
impoct -- 5,000 per min., 19°24" effective 
ores of compaction, wt. only 135 Ibs. Ideal 
for compacting sond end grovel. Built-in 
water sprinkling system for hot or cold mix 
aspholt patching 


MODEL VPG 3000 HEAVY DUTY VIBRO PLATE, 
2700 Ibs. impcct -- 4000 per min., operates as 
single or in series for compacting large creas 


for literature and Dealer's: Name in Your Territory 


WACKER CORP. 
HARTFORD, WIS. 


October 1960 + 


OAKLAND. CALIF 
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WHERE THERE'S A 


BIG JOB 


THERE IS A 


KERN 


INSTRUMENT 


te 
- 
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precision surveying instruments. 


rugged construction .. 
reany 3P cms operation. More re- 
liable results in less time. 


KERN'S NK3 
precise level 


s used at Gloucester Anchor- 
a of new Walt Whitman Bridge 
then under construction ‘ee 
Delaware River (Modjeski 
Masters. Ammann & Whitney. 
Consultants to the DD 
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23 CARPULLERS 


Superior-Lidgerwood-Mundy Corp.—A 24-page 
2-color bulletin C-616 “Carpullers for Easy 
Moving Rolling Loads” is available, with de- 
scriptions, illustrations, data, tables, and spec- 
ifications for Carpuller requirements. Tlus- 
trates and describes the Electric Capstan Car- 
puller for car moving. barge moving. pipe 
bending or any haulage of similar nature; also 
Tugmore Capstans, Horizontal Head type 
Capstan Carpullers, Drum Type Carpullers., 
Friction Drum Type Carpullers, etc 


24 CAST-IN-PLACE CONCRETE PIPE 


No-Joint Concrete Pipe Co.—This company of- 
fers a pamphiet describing the no-joint con- 
crete, cast-in-place. pipe laying process in 
detail. Among the advantages of no-joint pipe 
is the fact that the cast-in-place pipe forms 
@ near perfect bond with the bottom and 
supporting sidewalls of the trench. giving 
added strength to the pipe 


25 CAST IRON PIPE 


U. S. Pipe & Foundry Co.—An 8-page booklet 
on centrifugally cast, Tyton Joint pipe for 
water or other liquids. The newly developed 
Tyton Joint is simple. sturdy. and tight. I- 
lustrations show details of joint and method 
of assembly 


26 CAST IRON PIPE, HYDRANTS AND 
VALVES 


R. D. Wood Company—A general catalog Is 
available providing full details of weights and 
dimensions of “sand spun” cast iron pipe and 
cast tron fittings. This catalog also features 
fire hydrants, gate valves, and other products 
manufactured by this company 


27 CATIONIC BITUMULS 


American Bitumuls & Asphalt Company— 
After extensive testing. the company is offer- 
ing an entire line of Cationic Emulsified 
Asphalts. The booklet covers every phase of 
application. from surface treatments to mix- 
ing operations. Of all developments in the 
paving field. this appears to have most prom- 
ise because it permits re-activation of old. by- 
passed aggregate sources and less concern for 
early rain 


28 CAVITATOR AERATORS 


Yeomans Brothers Co.—A 12-page catalog de- 
scribes this mechanical aerator for treatment 
of domestic and industrial wastes by either 
aerobic digestion, or activated sludge process 


29 CEMENT LININGS 


Centriline Corporation——-The Centriline Proc- 
ess for cement mortar lining steel. cast iron 
concrete and terra cotta pipelines in place 
and which has been available in the diameters 
16 in. to 144 In. can now be used in pipelines 
as small as 4 in. in diameter. This new 
adaptation of the Centriline Process for small 
pipelines eliminates the necessity for excava- 
tions at laterals and corporation cocks and is 
fully described in the new illustrated catalog 


30 CLAY PIPE 


National Clay Pipe Manufacturers, tnc.—This 
48-page fully illustrated brochure entitled 
“The Story of Clay Pipe’ contains an historical 
record of clay pipe. its contribution to America 
from the beginning of the 20th century to the 
present. and a look into the future of Ameri- 
can homes. industries and communities 


31 CLAY PIPE 


National Clay Pipe Manufacturers, tnc.—A 6- 
page brochure, “Lifetime Vitrified Clay Pipe.” 
is of particular interest to professional engi- 
neers. It contains lists of . ABA and 
AASHO specifications applicable to vitrified 
clay pipe. and describes new fa 

joints. Clay processing today 

characteristics of vitrified clay Dipe also are 
included 


32 COFFERDAMS 


Spencer, White & Prentis, tnc.—*Coffer- 
dams,"" by Lazarus White and Edmund Astley 
Prentis is a trusted source-book covering ac- 
tual design and construction of cofferdams as 
well as the theoretical features. The price is 
$10. 


N.B. There is a charge for this book. Make 
checks payable to Spencer, White & Prentis, 
Inc 
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33 COLD WEATHER CONCRETING 


Sika Chemical Corp.—Complete information 
on the acceleration of the setting of concrete 
during cold weather is available. The booklet 
includes test data, specifications and tech- 
nical information on Sikacrete accelerating 
densifier. 


34 COMMERCIAL LINER PLATES 


Commercial Shearing & Stamping Co.-—This 
new 20-page bulletin describes commercial 
liner plates for support of excavation in tunnel 
and shaft construction. Included in the bul- 
letin are specifications of the plates and 1 
lustrations of some representative liner plate 
installations 


35 COMMERCIAL POOLS 


National Pool! Equipment Co.—This 16-page 
commercial pool brochure in full color fea 
tures many of the outstanding public pool in 
stallations throughout the U.S. This pictoria 
publication highlights motel, community. club 
military and university pools with general lay 
out and sizes 


36 COMPACTION METHODS BOOKLET 


The Galion tron Works & Mfg. Co.—Booklet 
No. SR-31, an informative, well-illustrated 
non-technical. 16-page pamphlet covering al! 
types of rollers and other compaction equip- 
ment has been published. This treatise will be 
especially helpful to anyone who has previous 
ly had no opportunity to study the subject of 
soils and materials compaction. the problems 
encountered. and the application of the vari- 
ous types of equipment available 


37 COMPACTOR AND VIBRATOR 


Wacker Corp.—The GVR 100-C rammef.is de 
scribed in this folder. Capable of delivering 
450 to 650 blows per min. this lightweight 
rammer compacts all types of material, such 
as clay, sand. gravel, earth and asphalt patch- 
ing. Also described is the VPG-1500 Vibro- 
Plate with a forward speed of 30 ft per min 
It delivers more than 1700 ibs Impact at 5000 
per min. 50 lighter than other vibratory 
plates, the VPG-1500 is ideal for finishing 
sandy or granular material. hot or cold asphalt 
and for densifying concret+ and other stabil 
ized materials 


38 COMPOSITE CONSTRUCTION 


Nelson Stud Welding Div. of Gregory indus- 
tries, Inc.—A comprehensive bulletin explains 
what composite (concrete and steel) construc- 
tion is. how it works, {ts various advantages 
and economies and how it has been used in all 
types of building construction 


In filling out the coupon, please 
print clearly and be sure that you 


furnish a complete address. 


39 COMPOSITE PRESTRESSED 
CONCRETE-STEEL TRUSSES 


Stresstee! Corp.—A technical bulletin de- 
scribes a new design in bridge construction 
employing composite prestressed concrete-stee! 
trusses. The bridge is a heavy duty logging 
structure in the Cascade Mountains of Wash- 
ington. Each truss is 100 ft long and 6 {t deep 
with a steel top cord and a concrete bottom 
cord post-tensioned with Stressteel Bars. De 
tailed drawings are presented and reasons 
given for choosing the composite truss rather 
than an ali-steel or concrete member 


40 CONCRETE ADHESIVES 


Thiokol! Chemical Corp.--This new 8-page bul- 
letin describes important applications for poly- 
sulfide-base concrete adhesives in concrete 
construction and repair. It illustrates the basic 
techniques using adhesives for resurfacing 
and patching pavement either with portland 
cement concrete or by means of quick-setting 
adhesive/aggregate’’ mortars. Also noted are 
methods for skidproofing pavement and sur- 
face sealing pavement and structures 
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Dividend No. 1 


on your NEW SCHOOL 
dollar... 


QUALITY STEEL CONSTRUCTION 
BY PITTSBURGH-DES MOINES 


Most anyone can “put up steel” for a badly-needed school——and often does! But the 
difference between well-fabricated, well-timed, guaranteed PDM steel construction and 
lesser kinds is the difference between satisfaction and regret for all concerned. With struc- 
tural steel fabricating plants in Baltimore, Pittsburgh, Des Moines, Clive, Iowa, and 
Fresno and Santa Clara, Calif., plus skilled field supervision and top craftsmanship in 
erection, Pittsburgh-Des Moines provides the right start for school projects of any size 
and complexity. For the first dividend of satisfaction on your new-school investment, 
trust the steel to PDM! Let us consult with you. 


[- Pittsburgh-Des Moines Steel Company 
} ae Plants at PITTSBURGH, WARREN, BRISTOL, PA. * BALTIMORE + BIRMINGHAM + DES MOINES 
PROVO, UTAH + CASPER, WYO. * SANTA CLARA, FRESNO, STOCKTON, CALIF. 


| STamt ConsTRUCTION ) Sales Offices 
PITTSBURGH (25) Neville island NEW YORK (17)..... 200 East 42nd Street 


WARREN, PA P. 0. Box 660 NEWARK (2)....... 744 Broad Street 
BALTIMORE (26). .P. 0. Box 3459, Curtis Bay Station CHICAGO (3).. .... 679 First National Bank Bidg 
BIRMINGHAM (8) P. 0. Box 8641, Ensley Station ATLANTA (5) 361 East Paces Ferry Rd., N. E 
DES MOINES (8) 1015 Tuttle Street JACKSONVILLE 4066 Ferrarra St. 
PROVO, UTAH P. 0. Box 310 DALLAS (1). Suite 1703, Southland Center 
SANTA CLARA, CALIF P. 0. Box 329. = DENVER (2) 323 Railway Exchange Bidg. 
EL MONTE, CALIF. : ....P. 0. Box 2012 ree ..... 500 Wall Street 
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41 CONCRETE AND MORTAR ADMIXTURE 


Sonneborn Chemical & Refining Corp.—A 
new, 12-page booklet describes Triple Action 
Trimix, an admixture for concrete and mortar 
that accelerates hardening, increases early 
strength and reduces water requirements. The 
triple action benefits described in the booklet. 
produce uniformly better concrete in a shorter 
time at a lower cost 


PLEASE PRINT NAME CLEARLY 


42 CONCRETE BUCKETS 


The Heltzel Steel Form & tron Co.—Efi- 
cient, easy-to-use, safe concrete buckets are 
the subject of this 4-page bulletin. Standard 
features of the Heltzel concrete bucket in- 
clude: durability, light weight. 4-position dis- 
charge control, gear controlled double arc 
clamshell gates and a heavy steel base ring 
The bulletin contains tables of the various 
model buckets, their sizes in cu yd, diameters, 
gate size, volume, height and weight 


43 CONCRETE DUMPER 


Maxon Construction Co., Inc.—The Dump- 
crete, a low cost method for hauling and plac- 
ing concrete quickly, is described in a 4-page 
folder. The Dumpcrete is good for paving jobs. 
light jobs, heavy jobs and utility jobs. It can 
be used to haul sand and aggregates. dirt. or 
water as well as concrete 


44 CONCRETE FOR STADIUMS 

AND AUDITORIUMS 
The Master Builders Co.—Concreting prob- 
lems encountered and solved in the construc- 


tion of 16 stadium and auditorium projects in 
this country and abroad. are explained in this 


NEW from 


MODEL 555 
SURVEY 


DEPTH RECORDER 


NEW RELIABILITY! 
NEW SERVICEABILITY! 


20-page Master Builders Co. publication. The 
role played by “‘Pozzolith” in acquiring the de- 
sired handling properties of concrete during 
placement and to meet exacting requirements 
for hardened concrete is also stressed 


45 CONCRETE FORMING 


Universal Form Clamp Co.—A 16-page booklet 

on items of interest to contractors and eng!- 
eers on concrete forming is available without 
1artge 


46 CONCRETE FORMING SYSTEM 


Econorny Forms Corporation—A catalog with 
pictures is offered showing a complete form- 
ing system available to contractors on a pur- 
chase basis. The easy adaptability of these 
forms to all types of form work, plus eng!- 
neering layout service om each new project. 
together with a complete steel form good for 
a lifetime of service makes the EFPCO form 
an attractive investment for the large and 
small builder. Also available, a four-page leaf- 
let covering forms for prestressed or precast 
concrete beams, etc 


47 CONCRETE PIPE COUPLING—AMBAND 


American-Marietta Company—A pamphiet on 
Amband fiber glass reinforced resin couplings 
used with double spigot. rubber gasketed con- 
crete pipe. To be used for pressure heads up 
to 125 feet. for infiltration as low as 100 
inch-gallons per mile per day. Amband cou- 
plings withstand corrosive action 


48 CONCRETE SPREADER 


Maxon Construction Co., Inc.—The Dumpcrete 
Spreader loads in 60 seconds, spreads in 15 
seconds, moves and strikes-off in 15 seconds 
This 4-page folder describes the spreader in 
detall, giving features and applications. The 
spreader is available for both single-lane and 
full-width paving 


Improved design of new Model 555 
Survey Depth Recorder means greater 
accuracy, ready accessibility of all com- 
ponents for maximum servicing ease 


EDO, world leader in hydrography, presents the new Model 555 Survey Depth Recorder, 
incorporating numerous mechanical and electrical advances in the technique of echo 


sounding survey 


Research and development undertaken for the U.S. Navy have resulted in the 
complete re-design of Edo’s pioneering Model 255 Survey Depth Recorder. The new 
Model 555 is already being delivered in quantity to the Navy for upward-looking 
scanning by submarines submerged beneath ice, as well as for bottom scanning. 

Light in weight (only 55 Ibs.), easy to operate and extremely accurate, Model 555 
is suited to temporary or permanent installation aboard vessels of every size. The new 
superheterodyne receiver assures sharp, precise recordings, while Edo’s new Model 480 
transducer, a barium titanate block type, improves sensitivity and definition 100 per cent. 

Model 555 gives permanent readings on over-lapping range scales from 1'4 feet to 
230 fathoms. The wide transducer beamwidth—20 degrees at minus 10 db points— 
provides excellent penetration and broad coverage for all types of general underwater 


survey. 


Send for brochure, Dept. V-4. 


CORPORATION, College Point, L. 1., N. Y. 
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49 CONCRETE TESTING MACHINES 


Forney's Inc., Tester Div.—A revised catalog 
is offered describing a complete line of con- 
crete testing machines for plant, jobsite and 
laboratory testing of cylinders, cubes, beams, 
blocks, tile and pipe. Capacities range from 
60,000 to 500,000 Ib. Also described is a com- 
plete line of collateral concrete testing appara- 
tus including L.A. Abrasion Machines, Cube 
and Beam Molds, Cylinder Molds and Capping 
Apparatus, Slump Cones, Kelly Balls and Air 
Meters 


50 CONCRETE WATERSTOPS 


Water Seals, inc.—Labyrinth® Waterstops are 
manufactured of polyviny! plastic. which helps 
maintain a constant, strong. watertight bond 
between concrete joints. A catalog describes 
the convenient features of Labyrinth® Water 
stops. including those which render it resistant 
to age. chenitical and weathering changes 
Blueprint type specification drawings include 
the Labyrinth, Flextrip, Cellular and Dumb- 
bell waterstops in their various sizes. A table 
lists the recommended joint application and 
water head for each size and kind of water- 
stop 


51 CONSTRUCTION MACHINERY 


Allis Chalmers Mfg. Co., Tractor Group-—A 
16-page. 2-color booklet describes the com 
pany's line of construction machinery, utility 
tractors onset, and diesel power units. It 
includes brief spécifications on crawler trac- 
tors, dozers, sidebooms. crawler and wheei 
tractor loaders. Also included are motor scrap- 
ers, rear-dump rock wagons, pull-type scrap- 
ers and motor gradérs 


52 CONTRACTOR'S SUBMERSIBLE SUMP 


Pacific Pumping Co.—The portable electrical- 
ly driven units described in this bulletin, re- 
quire no suction hose and are simply lowered 
into the excavation to be unwatered. They are 
said to pump whatever water comes in even if 
it is only 5 of the pump’s capacity and to 
operate in muddy water or sludge. under flood 
or semi-dry conditions, in hot or freezing cli- 
mate. The pump case is rubber-lined with a 
tough alloy impeller to resist the wear of 
abrasives. sand or mud. The pump case is a 
light weight alloy and will resist the action 


of salt water 


PLEASE BE PATIENT 
YOUR REQUESTS TAKE TIME 


53 CONTRACTORS TRANSIT 


Warren-Knight Co—An all new. American 
made Contractors Transit. constructed entirely 
of brass and bronze with special stee! double 
center and clamps and tangent screws, is de- 
scribed in this brochure. Features of the tran- 
sit include: internal focusing 24x power tele- 
scope with clamp and tangent screw and full 
verticle circle reading to single minutes 
horizontal circle and vernier reading to single 
minutes. no compass. The instrument is com 
plete with wide frame tripod, newly designed 
hardwood carrying case and accessories 


54 COPYFLEX DIAZOTYPE 
REPRODUCTION PROCESS 


Charies Bruning Co., Inc.—A 12-page illus- 
trated booklet describing the Copyfiex diazo- 
type reproduction process is now available 
The booklet explains the various types of di- 
rect-positive prints possible with Copyfiex, in- 
cluding black-line or color-line prints on white 
or tinted stock; multi-color films for projec- 
tion and overlays; translucent duplicate origi- 
nals; dimensionally stable film and glass cloth 
prints; and refiex prints on translucent film 


55 CORE DRILLING EQUIPMENT 


Sprague & Henwood, Inc-—This catalog con- 
taining all of the bulletins describing a com- 
plete line of core drilling equipment, includes 
core drills, auxiliary drilling equipment, “‘ori- 
ented” diamond bits, sampling equipment and 
pumping units. Recent additions to the cata- 
log include a new bulletin on the Models 40-C 
and 40-CL Core Drills. The section on auxiliary 
equipment has recently been expanded to in- 
clude air and mud core barrel, large diameter 
single tube corebarrels and 4-in flush coupled 
casing 
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56 “CT” DESTRUCTOR 


Morse Boulger, Inc.—Literature is now avail- 
able on the “CT” Destructor, an incinerator 
with two features designed to make it easy to 
operate. The first is a dump and shaker lever 


which facilitates ash removal by eliminating 
bending and shoveling, and the second is a 
swing away charging door which keeps its hot 


urface away from the operator during chare- 
ing 


57 CURVE CROWN PULLEY im A Pe SaV t ] 


Stephens-Adamson Mfg. Co.—The availability 
{ Bulletin 558 on the new Curve Crown welded, 
all steel Pulley has been announced. The liter- 


ature features comprehensive technical and an 
engineering data, specifications, diagrams and 

illustrations. 

58 DATA PROCESSING SYSTEM 


\ 
Bendix Computer, Div. of Bendix Aviation 9? 
Corp.—A 20-page brochure describing the new e e 
G-20 high-speed data processing system. The e 
brochure is fully illustrated in several colors, \ 
and describes the new system in both tech- 

nical and non-technical language t 


-— —- ow oo oe ee oe oe oe ee 
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In filling out the coupon, please print 


ee eee 


clearly and be sure that you furnish a 


A 


Se eS 


complete address. 


59 DATA PROCESSING SYSTEM 


International Business Machines Corp.—Two 
useful programs for the highway engineer. the 
computation of earthwork quantities and the 
analysis of surveys, are presented in this 12- 
page booklet. The IBM 1620 data processing 
system described in the booklet is especially 
ulted to the needs of the civil engineer. Prob- 
lems in highway engineering. bridge design, 
hydraulic and structural engineering can be 
wiven to the IBM 1620 





60 DENSION CORE BARREL 


Acker Drill Co., Inc.—offers free of charge, a 
copy of Bulletin 1100, which describes the 
Dension Core Barrel. Acker has obtained ex- 
clusive manufacturing rights to the tool. The - 
brochure illustrates and describes how the core \ IT S GALVANIZED 
barrel operates. The cutaway drawing of the 
barrel shows all of the important operational 
features 


H ” 
61 DEPTHOMETER, UNDERWATER CAMERA, ‘ leave oh ud place 


METAL LOCATOR 
Bludworth-Marine—Literature is available on Ss i EE FORMS 
a preci 


sion. lightweight Survey Depth Record- 
er. Bludworth Marine Model E.8. 130 which Ss 
is portable, weighs under 40 Ibs and performs 
with great flexibility. This instrument fea- FOR CONCRETE BRIDGE DECK 
tures the new narrow beam single transducer 
Also provided is information on an underwater 
TV camera, UTH-4R, with a continuous moni- ° . : ; 
tor screen on boat or land with depths to 180 eliminates material waste, time 
ft. Also, an Underwater Metal Locator that 
pinpoints ferrous and non-magnetic metals in 
fresh and salt water, is described. Pressurized schedule delays, removal 
to depths of up to 160 ft, this locator weighs 


lity ibs submerged expense and hazardous 
62 DESIGN MANUAL operations. Send for free details 


W. R. Meadows, Inc.— has prepared a manual . : 
entitled Design Techniques for Controiling on this modern construction 
Moisture in Building Structures." This manual, 

prepared by a firm of technical engineering method. 
writers, was originally planned to sell for 

$1.00 per copy. However, as this problem is of 

vital interest to all in the construction indus- 

try. this company will now send a free copy 

to all architects, engineers and builders who 

desire a copy for their file. 


! 
i 
i 
1 
I 
! 
! 
1 
I 
! 
I 
' 
I 
! 
! 
i 
1 
I 
1 


ee 


7 


ee 


63 DIAMOND BIT AND CORE BARREL 


Acker Drill Company, tnc.—Bulletin 10 de- 
scribes and illustrates the company’s complete 
line of diamond bits and core barrels. The 
core barrel illustrations are shown as cut- 
aways to facilitate the reader's interpretation 
of construction and drilling 


Highwoy Guord Rail 
Bridge Flooring 


Steel Forms for 
Concrete Bridge Decks 
64 DIAMOND MASONRY BITS 


Sprague & Henwood, Inc.—All three types of 

this company’s Diamond Masonry Bits, reset- Window Wells 
table, throw-away and impregnated, are de- 

scribed in @ new 4-page bulletin. In addition, Metal Doors & Frames 
the bulletin describes the various items of ac- 

cessory equipment used in this type of drilling. Metal Buildings 
These Diamond Masonry Bits ensure fast, low- 

cost drilling through reinforced concrete, 


brick, ceramics, asphaltic conerete, stone and | (| Jrited Steel Fabricators, Inc. Wooster, Ohio 


Corrugated Metal Pipe 
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65 DIGESTER CIRCULATING-MIXING 
EQUIPMENT 


Walker Process Equipment inc.—The Gaslifter 
is an exclusive development for circulating and 
mixing digester contents. Grease and scum 
blankets and bottom deposits are eliminated 
resulting in increased digester efficiency and 
capacity. The Gaslifter utilizes digester gas, 
through the air lift principle to effect the cir- 
culation action. Bulletin 25-8-91 furnishes 
details and photos of installations 


66 DIGESTER SLUDGE HEATING 
EQUIPMENT 


Walker Process Equipment inc.—The Heatx 
for digester sludge heating is presented in 
Bulletin 24-S-82. Designed specifically for 
sludge heating the Heatx features a custom 
burner and heat exchanger combined with a 
separate boiler to furnish the most efficient 
system available. The units operate on digester 
gas with automatic switchover to either 
natural gas or oi] for auxilliary fuel. Capacities 
range from 110,000 to one million btu/hr 


Turn to page 138 and order your 
literature. 


67 DOUBLE-SEALING FASTITE JOINTS 


American Cast tron Pipe Company—This re- 
vised illustrated 12-page brochure describes 
the advantages of the double-sealing, single 
gasket Fastite Joint. It contains instructions 
for assembly, weights and dimensions, and 
typical installations of American Fastite pipe 
for water, sewage and other liquid service 


Now! 
FASTER SOILS TESTS... 
MORE TESTS... 
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68 DRAFTING FILM-DURALAR TECHNIQUE 


4. S. Staedtier, Inc.—The drafting film-Dura- 
lar method is described in this bulletin. Also 
described are the correct technique for draft- 
ing with Mars Duralar pencils on drafting 
film and the “wash-and-print" system. Grime 
can be safely washed off the film, leaving 
the Duralar lines sharp and clear, eliminating 
the need for costly re-drawing 


69 DRAFTING MATERIALS 


A. Lietz Company—A new. complete line of 
AG pressure-sensitive drafting materials man- 
ufactured by Applied Graphics Corp. is now be- 
ing distributed by this company. This catalog 
describes over 2,000 items in the new line 
including such useful aids as templets, grid 
sheets, die-cast symbols, numbers, letters and 
printed-circuit symbols 


70 DRAIN GRATES 


Irving Subway Grating Co., Inc.——A four-page 
two-color folder illustrating the use of open 
mesh steel flooring as drain grates is availa- 
ble. The folder contains photographic illustra- 
tions and shows typical uses of drain grates 
There are engineering drawings of the various 
types and complete technical data to facilitate 
estimates and specifications 


71 DRILL SUPPLIES 


Acker Drill Co., Inc.—Over 150 tools and ac- 
cessories used in diamond core drilling, shot 
core drilling. driving casing. ete¢ are de- 
scribed and illustrated in this bulletin 


72 DUBL-PANL ROOF-CEILING SYSTEM 


Behien Manufacturing Co., Inc.—This bulletin 
describes Dubl-Panl roof-ceiling units, wall 
units, and cantilever overhangs of light gauge 
metal. Among the other advantages listed is the 


ASHING TON 


THE KEY TO ACCURATE FIELD 
TESTS FOR MOISTURE-DENSITY IN 
EMBANKMENT AND FOUNDATION 
SOILS 
The DENS-O-METER is light 
in weight, compact, very port- 
able, easy and economical to 
operate and maintain! 
Developed after years of research 
by Department of Highways, State 
of Washington. Opens up entirely 
new possibilities for foundation and 
soils engineers and contractors who 
can now make accurate moisture- 
density and compaction tests, quick- 
ly and easily. 
@ in small or large holes up to 
3 ft. deep 
© in all types soils—fine or coarse 
granular base materials 
© in approximately 3 minutes after 
hole is dug 
CONTRACTORS AND ENGINEERS: 
Stop over-compaction, under-com- 
paction . . . make moisture-density 
determinations many times daily 
with a DENS-O-METER. 


GET FULL INFORMATION FROM 
EXCLUSIVE SALES AGENTS 


Charles R. Watts Co. 
4121 Sixth Avenue Northwest 
Seattle 7, Washington 


October 1960 + 


fact that the fewer and lighter materials that 
go into the units produce less dead load, al- 
lowing reduction in wall and footing materials 
in many cases 


73. =“DU-O-JECT” PNEUMATIC EJECTOR 
LIFT STATION 


Smith & Loveless—A é-page bulletin on the 
factory-bullt “Du-O-Ject pneumatic ejector 
sewage lift station is offered. This duplex 
unit features two compressors. dual piping and 
two receivers for stand-by dependability. It is 
available in complete engineering data manual 
on sewage lift stations, with specifications and 
design notes 


74 ELECTRIC GENERATOR SETS 


Fairbanks, Morse & Co.—Stationary, portable 
and mobile electric generator sets are pre- 
sented in this 12-page booklet. Included are 
general applications, and specifications of the 
different models shown 


75 ELECTRONIC COMPUTER 


Bendix Computer, Div. of Bendix Aviation 
Core.—This 8-page report describes how 27 
varied firms use the G-15 digital computer to 
automate mechanical engineering design. Ap- 
plications vary from the design of heavy pow- 
er equipment to serodynamics. 


76 ELECTROTAPE 


Cubic Corp.—This bulletin describes the firm's 
Electrotape, precision electronic surveying 
equipment. Peatures of the two-station system 
described in the brochure include the inter- 
changeability of stations for greater fexibil- 
ity. highest accuracies, ease of all weather 
operation and overall economy. The Electro- 
tape system is said to make measurements from 
250 {ft to over 50 miles with accuracies of 3 
ppm plus or minus one inch 


77 ELEVATED STEEL TANKS 


Chicage Bridge & tron CoA new 20-page 
brochure describes Horton Elevated Steel 
tanks for water storage in capacities from 15.- 
000 to 3.000.000 gallons. Featured designs are 
spheroidal. ellipsoidal and radial cone. In- 
cluded is a description of the function of ele- 
vated tanks in both public and private water 
systems. The brochure is well illustrated with 
photographs of existing structures 


PLEASE BE PATIENT 
YOUR REQUESTS TAKE TIME 


78 ELEVATED TANKS 


Pittsburgh-Des Moines Stee! Co.—Details of 
the several different types of elevated steel 
tanks, including capacity, ranges, tank dimen- 
sions, and other factors to be considered in 
the selection of storage tanks lso available 
4 pages of pictures and discussion about flat 
bottom water storage 


79 ELLIPTICAL CONCRETE PIPE—LO-HED 


American-Marietta Co.—This pamphiet covers 
elliptical Lo-Hed Reinforced Concrete Pipe for 
culverts and sewers. Specifications are given 
for the complete range of sizes from the equiv- 
alents of round pipe 18-in. I. D. through 144- 
in. I. D. Tilustrations show resulta of pressure 
tests and installations of Lo-Hed pipe being 
made on various types of jobs 


80 ENGINEERING BOOKS 


The Ronald Press Co.——A revised brochure on 
29 up-to-date, authoritative books is offered 
Of prime interest to civil engineers are books 
covering such subjects as: power plant theory 
and design, air conditioning, soils engineering 
substructure analysis and design in metals 
linear structural analysis and statically inde- 
terminate structures 


81 EPOXY COMPOUNDS 


Sika Chemical Corp.—This folder describes a 
variety of construction applications of new 
thermosetting plastics. These materials exhibit 
physical properties exceeding those of most 
comparable modern construction materials 
Applications described include joint sealing 
and crack sealing. bonding and patching, re 
paving and coating of concrete slabs 
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82 EXPANSION PLATES & BUSHINGS 


Lubrite Div., Merriman Gros., Inc.—Manual 
No. 55 contains complete information, techni- 
cal data, and specifications about Lubrite self- 
lubricating expansion plates and bushings for 
bridges, buildings, refinery equipment, chemi- 
cal processing equipment high temperature, 
missile and atomic applications. Lubrite plates 
or bushings are completely self-lubricating 
and do not require periodic maintenance or 
servicing. Ideal where ordinary lubrication is 
objectionable, neglected, expensive to main- 
tain or for inaccessible plates or bushings 


83 FIBRE FORMS 


Sonoco Products Co.—Uses of Sonotube, fibre 
forms, are illustrated in a brochure. These 
tibre forms provide an economical method of 
forming round, obround, half-round and quar- 
ter-round columns. Also encasement of steel 
and wooden piles, existing colu;nns and utility 
risers. Available in several different types, the 
newest which provides a form surface requir- 
ing little or no rubbing of the finished col- 
umn. Technical data also available 


Return the coupon today! 


84 FIBRE TUBES 


Sonoco Products Co.—Sonovoild. fibre tubes 
were specifically developed to form voids in 
bridge decks; wall, floor, roof and lift slabs 
and in concrete piles. Uses illustrated in a 
brochure. Sonovoid, fibre tubes, are used in 
precast or cast-in-place units of conventional 
or pretensioned construction. Tie down and 
spacer method shown sjong with design data 
for 8-in. and 12-in. slabs. Other technical data 
available 


85 FIELD EQUIPMENT 


Warren-Knight Co.—The Warren-Knight Cata- 
logue, Part I, of Engineering Pield Equipment 
(24 pages) has been revised and reprinted 
and is now available. This book includes pho- 
tographs and descriptions of standard field 
equipment and supplies including Builder's In- 
struments, Compasses, Measuring Tapes, and 
practically everything needed for the Engineer 
and Builder for Field use. Paragraphs pertain- 
ing to instrument care and repair are in- 
cluded. Part II with a complete description 
of drafting equipment and supplies (48 pages) 
including everything needed for the drafting 
room is also available for free distribution 


86 FILTER MEDIUM 


Anthracite Equipment Corp.-—The free catalog. 

Anthrafilt Hard Coal Pilter Medium" gives 
complete technical data on the sizes and uses 
of “Anthrafilt’ as a filter medium for mu- 
nicipal and industrial filters. It outlines the 
advantages of “Anthrafilt” over sand as a fil- 
ter medium 


87 FLEXIBLE GASKETS 


Mamilton Kent Mfg. CoA 16-page manual, 
illustrated itn color. provides full details, engi- 
neering information and functional diagrams 
on 5 different types of gaskets for jointing 
any type of concrete pipe sewerage and drain- . how they 
age line. The gaskets are of true compression “It's amazing di 
type, capable of withstanding head pressures ss ar of hard G2 
up to 50 feet. They come in either rubber or v. after ye ' 


neoprene * maintenance: oot and wall space 
sav ‘ 
BB FOUNDATION CAISSONS AND PILES ie 


Franki Foundation Company—An interesting, 
informative and well-illustrated brochure de- 
scribes in detall the Franki method of install- 
ing Displacement Caissons and Pressure In- 
jected Footings. Caisson load test results on 
representative projects and reinforced con- 
crete cap design data are noted 


. o 


Doors are ns _ 
“ é al or me ane 
89 GALVANIZED STEEL FORMS : os me 


in oe ate 
United Stee! Fabricators, inc.—The galvanized alvanizing ot 
steel forms for concrete bridge decks, de- , ag f ments, 
scribed in this bulletin, assure safety, effi- buildings. Kin wee to the ele vick. 
ciency and economy in deck construction. In- res lasting res sq 
cluded is a discussion of special features 7 sure> near ‘ 
among which is simplicity of erection. There - and Kin int covera © 
are also a table of allowable clear spans in horough paint f 
inches and some section drawings of the forms tho i write or 

paint-grip- 


90 GAUGE 


Nuclear-Chicago Corp.—The surface and depth 
measurement of moisture content and density 
of soils, concrete, asphalt and other construc- 


tion materials used in the highway, airfield, Saving Ways in Doorways The KINNEAR Mfg. Co. 


dam and building construction industries is 


described in detail in the new “d/M-Gauge” FACTORIES: 
brochure. The ‘“d/M-Gauge” is a modern, port- | INN EAR 1080-90 Fields Avenue, Columbus 16, Ohio 
able system of instruments using the Nuclear, 1742 Yosemite Ave., San Francisco 24, Calif. 


non-destructive method of determining mois- ROLLING DOORS, : i “ities 
ture and density in as little as two minutes t _ Offices and Agents in All Principal Ci 


per measurement. 
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91 GEAR DRIVE 


Johnson Gear & Mfg. Co.—Right angle gear 
drives for vertical shaft pumps and industrial 
use such as sewage disposal, water supply, 
fire and flood control, cooling tower installa- 
tions and barge service, are described and 
illustrated in Bulletins #31 and #32. Many new 
features have been added including the Redi- 
Torque drive for automatic installation 


92 GEARS 


The Earle Gear and Machinery Company—aA 
twenty-page catalog describes in general, the 
kinds and sizes of gears manufactured by this 
company. Its contents deal with spur gears, 
bevel gears, helical gears, worm gears, racks, 
non-metallic gears, sheaves, sprockets, special 
machinery of which gears form a part, and 
special gear information. Illustrated with pho- 
tographs, it also shows actual Earle installa- 
tions 


93 GENERATING SET 


Katolight Corp.—Information is available on a 
new 125 KW generating set, developed to meet 
emergency requirements in modern industrial 
plants. institutions, hospitals and public build- 
ings. The major features are the unitized com- 
pact design, available in all standard voltages 
equipped with either close regulating static or 
rotating exciters, and voltage regulators. Ir 
writing for further information, Katolight will 
send a complimentary copy of their “Life of 
the Party” songbook 


t 
RETURN THE COUPON 


TODAY FOR IMMEDIATE 
RESULTS! 


94 GKO LEVEL WITH ERECTING EYEPIECE 


Kern Instruments tnc.—This model in the fa- 
mous Kern Surveying Instrument line was es- 
pecially designed for the U.S. market. In addi- 
tion to the Erecting Eyepiece, the instrument 
is easier and more comfortable to operate and 
may be used on a Theodolite Tripod with an 
adapter plate 


95 GLASS LINED CLAY PIPE 


American Vitrified Products Co.—A glass 
lined sewer pipe, called the most oustanding 
house-to-street sewer and house draiu pipe for 
modern home requirements, is described in 
this 4-page booklet. Included are illustrations 
of advantages to this pipe, and a step-by-step 
illustration of installation procedures 


96 GRATING FLOORING AND TREADS 


Irving Subway Grating Co., Inc.—Genera! 
Grating Catalog F400 contains Illustrations, 
descriptions and complete engineering data on 
full line of grating products made in steel, 
aluminum and other metals. Catalog shows 
riveted, welded and pressure-locked types for 
use as flooring, treads, walkways. trench cov- 
ers, and so on. Irving grating is safe, durable, 
self-draining ventilating. clean fireproof 
economical 


97 GRATINGS 


Borden Metal Products Co.—A 16-page cata- 
log shows the three basic types of grating 
construction; more than 30 dimensional draw- 
ings of subtypes; eight safeload tables covering 
steel and aluminum gratings, roadway grating 
and sidewalk slabs plus other tables on panel 
widths, tread widths, floor armor, etc. Also 
shown are the various safety treads and their 
nosings. Included are the steps for careful 
planning and checking of the job 


98 GRAVITY SEWER PIPE 


Keasbey & Mattison Co.—Asbestos-cement 


DON’T GUESS! 


use an ACKER SOIL SAMPLING KIT for 
accurate sub-surface information 


With accurate sub-soil information, you avoid costly trouble later on. And, 

what better way to get this information than with a portable, easy to use 

Acker Soil Sampling Kit. For here is a versatile collection of twelve soil 

sampling tools packed in a handy steel kit that can be carried in any cor. 
Write today for prices and Bulletin 26. CE 


Acker Soil Sampling Kit being used for test 
borings for bridge foundation. Over 30 years 
of soil sompling experience moke this Acker 
kit the most useful you can buy! 


gravity sewer pipe, designed for economical 
long life non-pressure sewer systems, is de- 
scribed in a 4-page folder, AP-22. Profusely 1l- 
lustrated, it points up savings in design, in 
stallation and operation with asbestos-cement 
pipe. Complete dimensions, tolerances as well 
as other specifications needed by the ene!- 
neer are included 


99 GREATER VISIBILITY 


The Eimco Corp.—This folder demonstrate 
the greater visibility and safety with the up 
fromt operator position unique with this line 
of crawler-tractors. It gives degrees of visibil 
ity im all directions from this and from se 
lected competitive machines and outlines many 
of the other features of the 103, the 105 and 
the 106 series of tractors, dozers, front end 
loaders, excavators and log loaders 


100 GUYED AND SUSPENDED STRUCTURES 


John A. Roebling’s Sons Division The Colorado 
Fuel & tron Corp.—This publication contain 
information required for selection and prepa- 
ration of specifications for wire. strand and 
rope used on guyed structures and suspended 
systems of all kinds. except major suspension 
bridges. Both standard and special fittings 
for use with bridge strand and bridge rope are 
hown 


Turn to page 138 and order your 
literature. 


101 HEAVY-WELD 


Rockwell Standard Corporation, Grating Div 
—Gary Heavy-weld is covered in this new, 6 
page booklet. Included are complete engineer 
ine data and special design information on 
highwey drainage and aircraft application 


102 HELICOPTERS 


Hiller Aircraft Corp.—Helicopters in the 1961 
line are described in a new 12-page folder 
The 12/E 3-place mocel and the new E/4. 
for the fields of construction, mineral and oi! 
exploration, executive transportation, lumber 
and forestry. municipal and utilities. are de 
scribed in the folder. Information is included 
on the power kit which adds extra power to 
perform extra duties. Complete dimension and 
performance specifications are given 


103 HI-CONE AERATOR 


Yeomans Grothers Co.—The high-intensity 
high-capacity surface aerator for secondary 
sewage and waste treatment by the activated 
sludge. or aerobic digestion processes is de 
scribed in an illustrated, 12-page catalog. No 
limits on flows handled 


104 HIGH STRENGTH BARS 


Stresstee! Corp.—This technical bulletin de 
scribes a number of interesting application 
where the high strength characteristics of 
Stresstee] Bars were employed to tle together 
various structural elements. The advantages of 
reduction in weight and the ease of handling 
the lighter bars are discussed. Specific exan 
ples demonstrating the versatility of the ap- 
Piications are given with accompanying 
sketches describing in detall the way the bars 
were used and the structural effects achieved 


105 HIGH STRENGTH BOLT 


Russell, Burdsall & Ward Bolt and Nut Co.— 
Savings of up to 40% in bearing-type connec- 
tions can be achieved through the use of a 
new high strength bolt described in this 4-page 
bulletin. The larger head and shorter thread 
length of the new bolt design offer substan- 
tial advantages: for erectors, savings in fasten- 
ing time and materials cost: for fabricators 
faster and less expensive production; for de- 
signers. specified shear strength with reduced 
number of bolts 


106 HIGH-TENSILE BOLT 


Automatic Nut Co.—Descriptive literature on a 
new type high-tensile, interference-body struc- 
tural bearing bolt with rolled interrupted ribs 
is now available. The bolt gives a high clamp- 
ing force and body-bound fit in a structural 
Joint. It is designed with the proper length 
of rib for the thickness of the plates, prevent- 
ing the riding of any steel on the bolt threads 
The fu'l thickness of the plates is in bearing 


ACKER DRILL CO., tne. conn... 
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at all times. 


CIVIL ENGINEERING 








Concrete adhesives and mortars with THIOKOL polysulfide polymer 


MAKE LITTLE OF BIG REPAIRS 


STRUCTURAL. Polysulfide-modified concrete adhesives 
join new concrete to old—or rejoin old sound concrete— 
with a watertight bond that’s stronger than concrete itself. 
They have wide use in vertical building. Their applica- 


ee 
ROADWAYS. Polysulfide-modified mortars patch pot- 
holes and fill ruts and dips. In this application, adhesive 
and aggregate are mixed in a ratio of 1 to 5, spread and 
troweled like concrete. Digging down to bedrock or ex- 


FLOOR PATCHING. In plants where regular concrete has 
broken down under exposure to abusive traffic, chemicals 
or corrosive agents, mortars with THIOKOL polysulfide 
polymer have stood the test of time and wear. 


®Registered trademark of the Thiokol Chemical Corporation for its liquid 
polymers, rocket propellants, plasticizers and other chemical products. 
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tion on this fire-damaged marine terminal (gutted con- 
crete sprayed with adhesive then new concrete poured) 
avoided complete reconstruction, saved the city years of 
time and millions of dollars in remedial costs. 


posing steel reinforcements and pouring new concrete 


(conventional repair techniques which tie up traffic for 
days) is avoided. Polysulfide-modified mortar cures fast. 
Time, labor and the public temper saved. 


Thiokol. 


CHEMICAL CORPORATION 
780 NORTH CLINTON AVENUE + TRENTON 7, NEW JERSEY 
In Canada: Naugatuck Chemicals Division, Dominion Rubber Co., Eimira, Ontario 


Thiokol Chemical Corporation is the raw material supplier of polysulfide 
polymer used in the manufacture of concrete adhesives and mortars. 


FOR MORE INFORMATION: Mail Coupon to Dept. 2 CA-56 
Thiokol Chemical Corp., 780 N. Clinton Ave., Trenton 7, N. J. 

Send Thiokol’s booklet “Concrete Adhesives for Con- 
crete Construction & Maintenance.” Also, a list of 
manufacturers marketing concrete adhesive systems. 


en 


Pe acescithciiclics eniorsiesieninioceainlaiiiniagtianigecntemeabeail 


Street__ aia ne ee ae 


ET 5, Ee State 


Chief interest: © Structural (CD Roadways C) Floor Patching 








In the field of 
HYDRAULIC DREDGING 


GAHAGAN 


a leading name for over 50 years 


Gahagean Dredging Corporation, 
90 Broad Street, New York 4, N.Y. 
Write, wire, or phone Whitehall 
3-2558. Cable “Walgahagan”. 


New book tells 
Where... 


How... 
to place reinforcing bars 


Written for bar setters and i 

tors ... as a manual for a prentice 
courses...and a reference for speci- 
fication writers, architects, engi- 
neers, and detailers. 

Contains complete specifications 
and instructions for placing rein 
forcing bars, welded wire fabric, a 
their supporis. 


Concrete Reinforcing Steel 9 


38 Sovth Dearborn Street (Div. 
Chicago 3, Ilinois 
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107 HOME SEWAGE EJECTOR 


Smith & Loveless—A bulletin on the factory- 
built “Uniject” pneumatic sewage ejector for 
single dwellings is offered. It is designed to 
raise sewage to a gravity sewer line, on-the- 
site treatment facility or septic tank. Capacity 
to 15 gpm at 20 ft tdh. Not a sump pump, 
it handles 3-in. solids 


108 HYDRAULIC TURBINES 


The James Leffel & Co.—Details on turbines 
which drive both power generating and pump- 
ing units at the United States Bureau of Rec- 
lamation’s Chandler Power and Pumping Plant 
are given in 12-page Bulletin 1098-E. Descrip- 
tive literatre on other recent Leffel turbine 
installations will be enclosed 


109 HYDROLOGIC INSTRUMENTS AND 
ACCESSORIES 


Leupold & Stevens instruments, Inc.—A com- 
plete short form catalog of Stevens hydrologic 
instruments and accessories has been pub- 
lished. Included are descriptions and photo- 
graphs of liquid flow recorders and indicators 
liquid level recorders; telemetering systems 
servo controls for recorders and transmitters; 
precipitation recorders and gages; and acces- 
sory equipment 


Please give your complete address. 


110 ‘IMPROVEMENT OF WATER FACILITIES 


Cast Iron Pipe Research Association—By writ- 
ing on their business letterhead. engineers 
concerned with water utilities may have a 
copy of this association’s book ““‘Water-Make 
Sure You'll Always Have Plenty.’ Prepared to 
acquaint civic leaders with the seriousness of 
the community water problem. it gives a step- 
by-step outline of what citizens can do to help 
improve community water facilities by working 
with water utility executives 


1117. INSTRUMENTS 


Leupolg & Stevens instruments, tnc.—Servo 
controls, including the Stevens Surface Detec- 
tor and the Manometer Servo (Bubble Gage 
designed to eliminate stilling wells normally 
required for float operation of recorders. are 
described in the 7th edition of Bulletin 18 
Also described are hydraulic laboratory instru- 
ments and accessory equipment for stream 
gaging including: current meter reels, tag 
lines, anchor gages, staff gages and the Stev- 
ens Midget Current Meter 


112 INTERLOCKING STEEL FRAMING 


Macomber, inc.—Avallability of a new 48-pagce 

Macomber V-LOK Design Manual" contain- 
ing a complete structural analysis of interlock- 
ing steel framing has been announced. In- 
cluded in the manual are details on designing 
and specifying columns, girders and purlins 
for offices, industrial and commercia! buildings 
and schools. Also included is a 14-page load 
table section featuring purlins, girders, col- 
umns and steel roof deck 


113 JETTING PUMPS 


Griffin Wellpoint Corporation—A booklet illus- 
trates jetting pumps for pile and caisson jet- 
ting, ofl pipe line testing. water supply and 
fire protection. The illustrations show unusual 
set-ups for high-pressure jetting. including 
parallel and series pumping arrangements 


114 KON-X BEARING PADS 


Keasbey & Mattison Co.—A data page is of- 
fered describing bearing pads composed of as- 
bestos fibers in combination with a synthetic 
rubber elastomer. They are ideal as pads un- 
der prestressed concrete beams placed over 
abutments. Resiliency is maintained despite ex- 
tremes in temperature. The data page details 
other uses as well as physical parameters 


115 LARGE FASTENERS 


Jos. Dyson & Sons, Inc.—An informative 4- 
page bulletin, No. 160, is offered describing 
a complete range of large fasteners in bolt 
diameters 1% in. through 12 in. Large fasten- 
ers illustrated include a wide variety of stand- 
ard and special forged nuts in the following 
types: hexagon, Jam, square, siotted, recessed 
pin nuts and pins, pilots and driving nuts, 
hexagon and hex socket head cap nuts, cou- 
pling and sleeve nuts. 
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116 LETTERING AND SYMBOLS 


Keuffel & Essex Co.—''Leroy Lettering and 
Symbols,” a 36-page catalog, describes Leroy 
lettering and symbol drawing instruments, The 
catalog explains the three basic parts: Leroy 
template, Leroy pen and pencil and Leroy 
scriber. Pictures and specifications are given 
of the pen and pencil and scriber. The major 
part of the catalog pictures in actual size the 
various templates offered: various size stand- 
ard lettering, special lettering. and symbols 
(map, geological, electrical, mathematical, etc.) 
Also included are descriptions of Leroy sets 
and accessories 


117 L-€-VATION ROD 


Lenker Manufacturing Company—A brochure 
is offered on the L-E Vation Rod. This is a 
new method of reading elevations. The Rod 
carries the elevation which is read direct 
Working from a height of inatrument and sub- 
tracting rod rendings is entirely eliminated 


118 LIGHTWEIGHT PIPE & FITTINGS 


Naylor Pipe Co.—Bulletin No. 59 Illustrates 
and describes spiralweld pipe for construction 
uses. Push-pull ventilation, high and low pres- 
sure air and water lines, dredging pipe, etc 
in diameters from 4 to 30 in. It includes 
standard fittings. welkied flanges. one-piece 
Wedgelock couplings, atid connections for a 
pipe line requirements 


119 LOWBED & PLATFORM TRAILERS 


Birmingham Manufacturing Company—This 
catalog lists standard lowbed trallers widely 
used in transportation of heavy machinery 
and platform trailers for hauling heavy indus- 
trial product also included are Totem-All 
trallers for use with pickup truck 


120 MARINE CONSTRUCTION PRODUCTS 


Commercial Shearing & Stamping Co.—Marine 
construction products for harbors locks 
jocks, dams and marinas are described in this 
new 8-page booklet Included are channe 
wales, tie rods and anchor bolts and stee 
anchor brackets 


121 MARINE CONSTRUCTION PRODUCTS 


L. B. Foster Co Marine construction products 
for marinas, harbors. docks and yacht and 
boat clubs are described in this 8-page cata- 
log. Included are fence posts, structural pipe 
for plier supports, guard rail. piling for yacht 
and boat clubs and structural pipe for build- 
ne columns 


PLEASE PRINT NAME CLEARLY 


122 MASONRY TREATMENTS 


Standard Ory Wall Products, Inc A complete 
line of products for waterproofing. corrective 
and protective treatments for masonry is de- 
scribed in this 24-page bulletin. Method of ap- 
plication is thoroughly described in a series of 
photographs. Applications are pictured and 
listed. Separate sections give complete detalls 
on each product 


123 MEASURING FLUMES 


Thompson Pipe & Steel Co.—Parshall measur- 
ing flumes, widely used by irrigation compa- 
nies, farmers, cities and industries. are de- 
scribed in this catalog. All steel construction 
assures accuracy within 2%. Available in sizes 
for 0.1 to 1340.0 cu {t per sec. The catalog con- 
tains free-flow discharge tables, sizes, capac- 
ities and weights 


124 METAL FABRICATION 
AND CONSTRUCTION 


Pittsburgh-Des Moines Steel Co-—-A 36-page 
General Brochure describes the capabilities 
and diversities of PDM Metal Construction 
The facts presented serve as a useful measure 
of the highly developed knowledge and crafts- 
manship of the company in engineering, re- 
search, fabrication and construction of steel, 
stainless steel, stainless clad steel, alloy and 
aluminum. 


125 METAL SPECIALTY PRODUCTS 


Commercial Shearing & Stamping Co-—A 4- 
page bulletin featuring a comprehensive list of 
fabricated, welded and machined metal parts is 
now available. There is an alphabetical list 
from anchors to wedges 
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126 MISCELLANEOUS DEVICES FOR AIL 
TYPES OF CONCRETE CONSTRUCTION 


Richmond Screw Anchor Co., Inc.—Bulletin 
No. 11 lists all Richmond building products in- 
cluding new chain clamps and form braces. 
The complete range of items for prestressed 
concrete includes: vold supports, strand de- 
flectors, lifting inserts, guardrail inserts, dia- 
phragms, road joint devices and a general list- 
ing of new products for concrete construction 


127 MOLOX BALL JOINT PIPE 


American Cast tron Pipe Company—Molox | we 5 iio tas PS 
Ball Joint Pipe for rivercrossings and other | or nap-tys 'o Tyscrus for Medium Hanger Frames 
submarine service is the subject of a revised Home Building & industri & heavy construction ‘or Bridge Decks 
32-page illustrated catalog. It contains instruc- 
tions for assembly, weights and dimensions, 
tables and various installation procedures 


128 “MON-O-JECT” PNEUMATIC EJECTOR 
LIFT STATION 


Smith & Loveless—A color 6-page bulletin 
on the factory-bullt “Mon-O-Ject" pneumatic 
ejector lift station contains features of design, 
new operational characteristics and advan- 
tages of this low-cost ejector lift station 





129 MOTOR GRADER AND VIBRATORY 
COMPACTOR 


The Galion tron Works & Mfg. Co.—A combi- ri 
nation grader and vibratory compactor is de- ? 

scribed in this bulletin. The compactor delivers Bar Supports 
4200 deep-penetrating compacting biows per 4 for Buildings 
minute and leaves the surface smooth and Whirl-Wind Screw Anchors & Bridges 

fiat. with no waves or “washboard” effect. It A ee we for Piers & Tunnels Z 
is easily removed to permit full grader opera- nchors vems 4 $ . , 

tions 


130 MOTOR INSULATIONS 


Fairbanks, Morse & Co.—The selection and ap- 
plication of motor insulations are the subjects 
contained in vhis 12-page, illustrated booklet 
Included are sections on: how to select insula- 
tion systems for specific motor applications; 
the ‘combinations and permutations” of selec- 
tive insulation; a step-by-step procedure; spe- 
cial service environments; and materials of se- 
lective insulation 


131 MOTORS, PUMPS AND SCALES 


Fairbanks, Morse & Co.—Now you can have a 
fingertip selector of motors, pumps and scales 
for industry. Included are fan-cooled, drip- 
proof, nonventilated and axial air gap motors; 
centrifugal, end-suction, non-clog, peripheral, 

propeller, pot. turbine and fire pumps; elec- eck work \ Strand Deflectors 
tronic weight detector, read-out ‘!nstrument Ji X pr t for prestressing 
program control unit. bench. portable and U 

built-in scales, and a desk instrument for vis- 

uai and recorded weights 


Screed Chairs 


Richmond has learned, through years of practical experience and re- 
search, how to design and produce the most effective and economical 


DID YOU MAKE YOUR CHECKS form ties, anchors, inserts and accessories for every conceivable kind of 


concrete construction. 


PAYABLE TO THE PROPER COM- All Richmond-engineered products, and there are more than 400 in the 


PANIES? ARE THE AMOUNTS complete line, are designed to provide the extra strength that assures a 
safe, dependable forming job while saving time and money. 
CORRECT? 


In addition, Richmond's field representatives and Technical Department 
can help you with any problem you might encounter in planning your 
form work . .. and will provide you with estimates, “take-offs” and mate- 
132 MOVERS rial specifications on request. 


Caterpillar Tractor Co.—The first few feet of . ’ . . . 
saeherial te be maaeed aan elteh aman the oan Richmond's line of laboratory-tested form ties, anchors, inserts and 
oe bo gov Any — — 2 —_ accessories is the largest—in the field. It provides you with one source for 
aration, roa u and sius ) ge¢in i . : prea “ 
Equally important is equipment that will move all your concrete forming needs ... ask for, and insist on “Richmond”. 
the material quickly and economically. Many 
important advances in engineering and design 
incorporated in the new series of Caterpillar- 
bullt tractors, motor graders and traxcavators 
are outlined in this newly released 12-page, 


| 

2-color book For complete information about ao 

Richmond's full line of quality ° t, p | g 
133 MOWER products for concrete constuc- ic Lpitesit . 
Mott Corp.—According to this bulletin, the tion—or assistance with any C , Ay 
Mott Hammer-Knife® mowing principle makes | specific concreting problem, § aa ANCHOR 0 ANC. ea 
other mowers obsolete. Described are models | write to: — 
especially suited for hillsides, rocks and rubble, : 
thistles, airports, estates, ragweed, cemeteries INSIST ON RICHMOND 
and parks, roadways and farm yards AND BE SURE IT'S RICHMOND 


134 NEW WATERSTOP CATALOG 


The Gates Rubber Co.—A recently published 

24-page catalog, “Gates Kwik-Seal Waterstop,”’ 

offers a comparison of metal, plastic and rub- | 

ber waterstop. Basic problems of waterstop 

construction, testing and handling are dis- Main Office: 8616-86386 LIBERTY AVENUE, BROOKLYN 8. N.Y. 
cussed. A complete section on design informa- Piants & Sales Offices: Atianta, Georgia; Fort Worth, Texas; St. Joseph, 


(Continued on page 162) Missouri. in Canada: ACROW-RICHMOND LTD., Orangeville, Ontario. 
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tion is included. An application data section 
covers all forms of splicing, including meth- 
ods, materials and procedures required. Dia- 
grams and photographs are used throughout 
the catalog 


135 NON-MELTABLE MASTIC WATERSTOP 


Sika Chemical Corp.—aA catalog is offered on 
Igas Joint Sealer, to seal joints and cracks be- 
tween concrete masonry and steel durably. It 
is for use in basements, reservoirs, swimming 
pools, tanks, tunnels and parking decks. It 
may also be used for flexible watertight mem- 
brane coating. The catalog includes joint de- 
sign details 


136 OULLESS SELF-LUBRICATING BEARINGS 


Spadone-Alfa Corp.—This literature describes 
Metaline Oilless Self Lubricating Bronze Bush- 
ings and Wear Plates for industrial and me- 
chanical applications. Exclusive pre-molded lu- 
bricant assures dependable service under heavy 
load. high temperature, submerged and corro- 
sive conditions. They are custom made in «a 
wide variety of bronze alloys to meet the 
specific duty and application 


137 OPEN FLOORING 


Blaw-Knox Co.—Safety, visibility, permanence 
and easy maintenance are just a few advan- 
tages of open flooring for industrial and pub- 
lic works applications that are described in 
this 8-page booklet. The literature illustrates 
the use of open flooring. or electroforged 
grating, in many industries, including steel 
power railroad, paper, chemical, truck and 
automobile, food petroleum, aircraft. coal, and 
shipbuilding. In addition, the catalog features 
grating applications in sidewalks, locks and 
dams, and sewage treatment plants. 


138 OPEN STEEL BRIDGE FLOORING 


Kerrigan tron Works, inc—A catalog on 
Greulich 4-way Grid, 5-in. depth, contains 
illustrations, full engineering data including 
properties and load tables. The pamphlet ex- 
plains the ease of filling half depth with con- 
crete where needed, economical, speedy field 
erection, and why 20% fewer field welds are 
needed. Grid fabricated in panels 7-ft 3-in 
wide with lengths up to 42-ft 


139 OPTICAL PLUMMET 


Warren-Knight Co.—The Warren-Knight Op- 
tical Plummet, known as the Tele-Plumb, is 
exclusive in that it is fastened to the end of 
the Transit or Transit-Level telescope and the 
sight to the tack beneath the instrument is 
made with the full power of the main tele- 
scope. The Tele-Plumb pamphlet gives complete 
information on this optical plummet which 
Saves time in setting up accurately and with- 
out the use of a Plumb Bob. The Tele-Plumb 
is attached permanently and the instrument 
can be used for regular service without re- 
moving the Tele-Plumb 


There are 260 Digest items on 
pages numbered 138 to 161. 
Read all items for the literature 
of interest to you. 


140 PACKAGE SEWAGE TREATMENT 
PLANTS 


Walker Process Equipment inc.—Sparjair units 
range in capacities from 50 to 5000 pop. equiv 
to offer complete treatment plants for housing 
developments, motels, shopping centers, etc 
This package type plant produces a clear, 
nuisance free effluent through the contact 
stabilization process. Theory, operation, design 
factors, specifications and details are covered 
in bulletin 19-8-94 


141] PAVING HANDBOOK 


American Bitumuls & Asphait Co.—The latest 
edition of the Bitumuls Paving Handbook cov- 
ers a wealth of practical data on paving meth- 
ods and materials. These include road and 
airport paving specifications and construction 
details, complete tabular data on asphaltic 
binder applications and aggregate require- 
ments, with condensed Asphalt Institute spec- 


ifications. Also, there is data on Laykold 
compounded asphalts for flooring, tennis 
courts, and protective coatings 


142 PAYHAULER 


International Harvester Company—-A 4-page 
brochure is offered on the Payhauler 19 and 
27-ton models. Its features include revolution- 
ary rock-ribbed bodies, 30% less body dead- 
weight; 14% faster haul speeds when horse- 
power pays off and new 375 and 250-hp diesel 
engines 


143 PAYSCRAPER 


international Harvester Company—A 24-page 
booklet is offered on the 205 Payscraper. Some 
of its features include rack-pinion steering 
system with tandem pumps that deliver equal 
steering response through the full course of 
any turn; the 295 gives a new job-proved 375- 
hp turbocharged diesel; and the payscraper 
pairs perfectly with any single engine pusher 
within the 131-in. cut. On the fill it’s the 
tapered bowl, positive ejection 968-in. apron 
opening and no front bow! cross member that 
combine to pour out payloads in record time 
Also available is a booklet on the 495 Pay- 
scraper and 495 Paywason 


144 PILE DRIVING 


Cc. L. Guild Construction Co., Inc-—-A new 16- 
page brochure includes technical data on load 
tests, pile shaft loads and Armco Hel-Cor Pile 
shells. This brochure also includes complete 
bidding specifications for Cast-in-Place Con- 
crete Piles. Illustrations ahow completed struc- 
tures that are founded on Cobi piles and also 
the illustrated method of driving Cast-in-Place 
Cobi Piles 


In filling out the coupon, please print 
clearly and be sure that you furnish a 


complete address. 


145 Pies 


The Union Metal Mfg. Co.—Catalog No. 91 on 
Monotube foundation piles is availabie. In ad- 
dition to general descriptive information, the 
catalog contains engineering data covering 
physical properties specification suggestions 
and test loading; also, contractor data on con- 
crete volumes and weights is included. Advan- 
tages listed are: light weight, easy handling, 
economical field extendability. visual inspec 
tion after driving. and highload carrying ca- 
pacity with extra high economy per ton load 
supported 


146 Piles 


Raymond international inc.—Standard and 
step-tapered piles are described in Catalog 
8-61 which also inciudes information on the 
scope of Raymond's activities covering every 
recognized type of pile foundation. Domestic 
operations include harbor and waterfront con- 
struction, and cement-mortar lining of pipe- 
lines in place. Raymond's services abroad also 
include all types of general construction 


147 PIPE CATALOG 


A. M. Byers Co.—The PVC Pipe catalog con- 
tains illustrated and detailed sections on in- 
stallation, joining, specifying, corrosion rat- 
ings, dimensional data, properties, principal 
applications, working pressures, temperatures, 
impact and head loss in Schedules 40, 80 and 
120 in Types I and II 


148 PNEUMATIC SEWAGE EJECTORS 


Yeomans Brothers Co.—Units with mechanical 
control, warranted for 25 years, are described 
in 16-page catalog No. 4007. Electrode-con- 
trolled units are covered in a separate 8-page 
catalog No. 4305. A 48-page pneumatic ejector 
manual, No. 4000-03, details the compliete line 
of Bhone, Expelsor, and Packex ejectors 


149 PNEUMATIC-TIRE ROLLER 


The Galion tron Works & Mfg. Co.—Bulletin 
No. 434 gives complete information and speci- 
fications on the Galion 12-ton, 9-wheel pneu- 
matic-tire roller. Illustrations clearly explain 
the exclusive Equamatic front end construc- 
tion of the roller. This construction is claimed 
to provide, through the automatic equalizing 
(Continued on page 164 
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ALLIS-CHALMERS 


Cleans up costly head losses 


... fakes-in savings enough to pay for itself! 


Here’s intake-trash removal so far 
ahead of hand methods that “once 
sold is sold forever!” Leonard trash 
rake installations deliver savings 
both in reduced head loss and labor 
costs. And they bring a permanent 
solution to shortages of people to do 
the job — make trash removal a 
one-man operation. 


CIVIL ENGINEERING + 
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Leonard trash rakes roll right down 
your existing rack bars whether ver- 
tical or inclined. Because no channel 
guides are needed, they freely ride 
over stubborn obstructions, dig them 
loose, scoop trash up to the waiting 
receptacle or car. Self-dumping units 
also are available—both log-grapple 
and regular models. 

Leonard is an Allis-Chalmers trademark. 





With Allis-Chalmers trash rakes 
even the initial investment is low. 
Width is held to the logical mini- 
mum required for adequate handling 
of trash . . . standard 6- and 8-foot 
sizes. Larger units special. Your 
nearby A-C representative has full 
details. Or write Allis-Chalmers, 
Hydraulic Division, York, Pa. 


A-1307 


153 
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action of triple king pins, utmost operating 
Stability and balance for the roller when work- 
ing over uneven and sloping ground 


150 POCKET TRANSIT 


William Ainsworth & Sons, Inc.—Information 
is available on the Brunton Pocket Transit 
which is widely used for reconnaissance and 
preliminary surveying on the surface and 
underground, for taking topography, and for 
geological field work. In addition to taking 
horizontal and vertical angles, it may be used 
as a prismatic compass. level, clinometer, 
plumb or alidade. Essentially the transit is a 
magnetic needle set in an accurately graduated 
circle in a case which opens into a versatile 
sighting arrangement. A level is attached to a 
vernier for reading vertical angles 


151 PORTABLE FIELD RND JOB OFFICE 


Porta House—This portable field or job office 
used for years by many Western engineering 
firms, is described in a catalog. The Porta 
House is made of bolted, waterproof panels, 
prefabricated from marine plywood, and comes 
with as many doors and windows as you want 
Available from 6 ft by 9 ft up to any size in 
3 ft modules, it is quickly assembled or disas- 
sembled and easily transported on a pick-up 
truck. Included are installation illustrations 
and lists of prices and sizes. Available in 
Western states only 


152 POZZOLITH, MASTERPLATE AND 
EMBECO 


The Master Builders Company-—Two 1960 cat- 
alogs, ome general and the other industrial, 
contain performance data and guide specifica- 
tions for Master Builders products for the im- 
provement of concrete and mortar. Some of 
the products included in these booklets are 
Pozzolith, for the positive control of concrete 
quality; Masterplate, for longer-lasting con- 
crete floors; Embeco, for non-shrink grout 


concrete and mortar; and Omicron Mortar- 
proofing, for control of mortar qualities 


153 PRECAST CONCRETE BRIDGE 
MEMBERS— AMDEK 


American-Marietta Co.—An &8-page folder 
shows how Amdek prestressed, pretensioned 
concrete spans revolutionize bridge construc- 
tion methods. It also illustrates skew beam 
tests, load distribution tests and tests to de- 
struction. being conducted in independent lab- 
oratories 


154 PRE-ENGINEERED SECTIONAL BELT 
CONVEYOR 


Stephens-Adamson Mfg. Co.—Bullietin 458 is 
offered on the new Pre-Engineered Sectional 
Belt Conveyor. It features comprehensive tech- 
nical data, pre-engineering advantages and an 
exploded view of the Sectional Belt Conveyor 
with all the quality components called-out 


RETURN THE COUPON 
TODAY FOR IMMEDIATE 
RESULTS! 


155 PREFABRICATED AIRCRAFT STORAGE 


United Stee! Fabricators, Inc.—This bulletin 
describes the T-Hangar for aircraft storage 
Included is a description of the T-Hangar over- 
head door, as well as specifications of planes 
that can be stored in the T-Hanger. The hang- 
ar has 30 Ib live roof load and 20 Ib wind 
load 


...One man can splice 


Rubber Waterstop in just 6 


minutes 


To splice Gates new Kwik-Seal Rubber 
Waterstop in the field, all you need is a small 
splicing kit and a simple clamping device. This 
eliminates the need for a field vulcanizer, 


molded parts, a power supply or heat 


One man makes this strong, permanent 
splice in just 6 minutes—5 times faster 


than with former methods! 


Apply Kwik-Kem bonding chemi- 
cal to prepared surface. 


The Gates Kwik-Seal splice is a chemical 
bond. The strength of the bond often exceeds 
the strength even of the rubber—far stronger 
than government requirements. The waterstop 
can be handled and placed into concrete forms 


immediately after splicing. 


As a result, this new Gates splicing method 


cuts your labor costs and speeds the job 


WRITE for CATALOG and free splicing demonstration 


The Gates Rubber Co. Sales Division, Inc. 


Denver 17, Colorado 


Gates Rubber of Canada Ltd. ( 


Brantford, Ontario 


Gates Kwik-Seal 


tt ea oe oe 2 


SEE OUR 
ATALOG | 


owners, 


TPA 976 


feel 


Clamp Waterstop firmly for 5 to 6 
minutes ...and it’s spliced 
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156 PREFABRICATED ASPHALT LINING 


Gulf-Seal Corp.—The fourth edition of the 
Engineering Brochure presents dependable pre- 
fabricated asphalt lining. Included are installa- 
tion details, specifications and photographs of 
numerous installations. The tough, flexible 
lining solves many problems involved with the 
storage of industrial salt water and waste 
chemicals, municipal treated and untreated 
water, and in restoring to efficient service steel 
and concrete reservoirs 


157 PRESSURE FILTERS 


Garratt Engineering & Equipment Co.-—-Read- 
ers will find in this illustrated brochure. a 
table of sizes and capacities for vertical filters 
one for sizes and capacities for horizontal 
filters, and diagrams of the single, duplex and 
triplex filters. Also included are a general de- 
scription of “Calfilco” pressure filters, and 
other pressure filter selection data 


158 PRESTRESSED CONCRETE 


Prestressed Concrete institute—‘‘Inspection of 
Prestressed Concrete” deals with steel and ce 
ment as separate components of prestressed 
concrete. Included are discussions of the prop 
erties of both prestressing steel and portland 
cement concrete, the placing of the steel. 
problems of stress, methods of mixing con- 
crete. problems of placing. curing and check- 
ing beds and form alignment. The bulletin is 
avatiable at the cost of $1.00 per copy 


N. B. There is a charge for this publication 
Make checks payable to Prestressed Concrete 
Institute 


159 PRESTRESSED CONCRETE PILES 


Raymond International tnc.—Catalog CP-3 de- 
scribes and illustrates Raymond cylinder piles 
of prestressed concrete. Information ts given 
on the merits of prestressed concrete piles for 
foundations of bridges, waterfront and off 
hore structures. Shown are many examples of 
nstallations and suggested design 


PLEASE PRINT NAME CLEARLY 


160 PRESTRESSED CONCRETE TANKS 


The Preload Co.. Inc.—''Preload Prestressed 
Concrete Tanks,” Bulletin T-22, is a well tllus- 
trated. 4-page booklet describing the history 
of prestressed tanks, design requirements, con- 
truction, walls. and floors. Also available is 
a 4-page brochure, T-23, which is entitled 
Prestressed Concrete This bulletin 

a 2.000.000 gal elevated water tank 

Texas 


161 PRESTRESSED CONCRETE TANKS 


The Pretoad Co., Inc.—'"The Design of Preload 
Tanks Bulletin T-19 is a completely ilius- 
trated 8-page booklet describing the design 
calculations for a prestressed concrete tank 
Complete formulas are given for floor, wall 
dome and dome ring design 


162 PRESTRESSED PRECAST ELEMENTS 


Stresstee! Corp.—This technical bulletin de 
scribes a factory building 500 ft by 80 ft. built 
of prestressed precast elements. The feature 
of the structure framing is a series of three 
hinged precast arches, the members of which 
are both prestressed and tied together by post- 
tensioning with Stresstee] Bars. Post-tensioned 
floor beams tie together the column footings 
ym which the arches rest. The roof consists of 
prestressed precast double tee slabs. Precast 
wall slabs complete the structure 


163 PROTECTIVE COATINGS 


Koppers Co., inc.—Bitumastic® protective coat- 
ings are specially formulated to prevent cor- 
rosion of metal and deterioration of concrete 
and masonry. This 8-page bulletin covers the 
different types of Bitumastic. Included is a 
table of installations and recommended coat 


ings 


164 PRICELESS WATER 


Johns-Manville—This 84-page book 
the need for good water service throughout the 
nation, It demonstrates the need for good fa- 
cilities: their benefits to the individual, com- 
munity, business and industry. It offers an 
(Continued on page 156) 
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extensive check list for evaluation of present 
water utility, and, a step by step outline of 
what can be done to promote and obtain good 
water service. Informative and educational, 
this book is concerned with resources, facilities, 
personnel and public relations 


165 PROGRAMMING SYSTEM 


Bendix Computer, Div. of Bendix Aviation 
Corp.—-A 28-page manual on ALGO, an alee- 
braic compiler for the G-15 digital computer 
that enables engineers with no knowledge of 
computers or programming to solve their engi- 
neering problems on the G-15 using the com- 
mon algebraic terms with which they are fa- 
millar 





166 REACTOR-CLARIFIER 


The Eimco Corp.—Versatile reactor-clarifier 
treatment unite for obtaining high removals 
in the pre-treatment or‘the secondary treat- 
ment of sewage with chemical coagulants are 
described In a new 24-page bulletin. The units 
are built in a wide range of types and sizes 
including units suitable for treating industrial 
wastes to condition the water for re-use 


167 REFLECTING CONCRETE CURBING 


Universal Atlas Cement, Div. of U.S. Steel- 
A 12-page catalog describes the use of Atlas 
White portiand cement in constructing re- 
flecting curbing and traffic markers for high- 
ways, roads and streets. It includes installa- 
tion details and drawings 


168 REFLECTOR ANTENNAS 


Blaw-Knox Company—Reflector antennas, 
specially designed and fabricated for celestial 
study, missile and satellite tracking. and radar 
control. are highlighted in a 12-page booklet. 
No. 2556. It illustrates equatorially mounted 
aximuth elevation and stationary type an- 
tennas, and outline pecifications for some 
of these units 


Turn to page 138 and order your 


literature. 


169 REFRIGERATED STORAGE FACILITIES 


Chicago Bridge & Iron Co.—A new 8-page bulle 
tin deacribes the ability to build “turnkey” in- 
tallations for refrigerated storage of liquified 
petroleum gases. It points up economics, safety 
and other inherent eatures of refrigerated 
storage and include escriptions and illustra- 
tions of storage method and refrigeration 
ystems 


RECOGNIZED THE WORLD OVER for highest accuracy, convenience, 
170 REINFORCED CONCRETE PIPE-HI-HED 44.4 unequaled precision throughout the instrument. MOST WIDELY USED 
inine mens shotoe showing how uiliptieal for first and second order triangulation, and in industry and laboratories 


taining many photos showing how elliptical 

wath inn cotwented sarenntte ripe Raves trem? = where extremely accurate angle measurements are required. Acces- 
crestor strength than its round pipe equivalent’ | sories are available for astronomical use. 

Includes chart on headw i ils. physical 

characteristic and hydraulic ) erties and 

lischarge graph Also folder on elliptical In- 

ner Circles Pipe illustrating quick passage of 
pipe through pipe underground without disrup- 


tion of surface traffik 


171 REPRODUCTION ACCESSORIES 


Ozalid, Div. of General Aniline & Film Corp.— 
Tracing and master materials, accessories for 
preparing originals, drafting equipment and 
supplies, whiteprint machine accessories and 
developers and photocopy product are de 
scribed in this bulletin 


172 REPRODUCTION MACHINES 
Ozalid, Div. of General Aniline & Film Corp.— 


This bulletin describes whiteprinting machines WILD T-3 
for reproducing drawings, specification sheets PRECISION THEODOLITE 
charts, bills of material, etc One of a complete line of 


superb instruments for Sur- 


173 RIGID FRAME STRUCTURES : 
veying, Photogrammetry and 
The Prescon Corp.—A new folder describes the H = E RBR U G G mie Microscopy. Write 


use of the company's tendon in post-tensioned boo 
prestressed concrete in rigid frame and folded for klet T-3. 


plate roofs. Three examples of folded plates 
and one rigid frame structure are pictured 
The buildings shown are a school, a museum 
and an airport terminal. Also given are the 
costs on one jo 


174 RING-JET VALVES 


Allis-Chalmers Manufacturing Co.—A ‘“Ring- 
Jet" valve designed for easy regulation and 
control of water under free discharge is de- 
scribed in this new bulletin. The valve, which j 
is equipped with a hood to minimize the spray 
| 
i 


WILD HEERBRUGG INSTRUMENTS, INC.* PORT WASHINGTON, NEW YORK 
In Canada: Wild of Canada Ltd., 157 Maclaren St., Ottawa, Ontario 


and to admit air to the jet, incorporates the 
(Continued on page 166) 
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RUGGED RAYKIN 
FENDER BUFFERS 








Protect ships ¢ 
and piers from 
docking damage 


Here’s a wonderfully-efficient dock 
fendering system, easy to install and 
inexpensive to maintain. Consisting 
of V-type arrangements of special 
rubber slabs bonded to tough steel 
plates, General’s Raykin Buffers can 
be supplied, tailor-made, with deflec- 
tion from 3” to 24” and energy ab- 
sorption from 5,000 to 139,000 ft-lbs. 
Unaffected by corrosion, rotting, or 
aging, Raykin Buffers give positive, 
all-angle protection for harbor instal- 
lations. Send the coupon for more 
information. 


Industrial Products 
Division 


GENERAL 


™! Cintfa "HE 6 SuSE CO 


THE GENERAL TIRE & RUBBER CO. 
Industrial Products Division 
Wabash, Indiana 
Please send information on Raykin Buffers 


Name__ Title 
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simplicity of construction, radially balanced 
hydraulic design, and easy operation of the 
Howell-Bunger valve while very nearly match- 
ing its high discharge coefficient 


175 ROLLING DOORS 


Kinnear Manufacturing Co.—According to this 
36-page booklet, these rolling doors meet nine 
major requirements: “Registered” life exten- 
sion quick, easy operation; space saving: 
greater durability; fire protection; maximum 
safety; general protection; neat appearance; 
and economical installation. Steel rolling serv- 
ice doors, steel rolling fire doors, and bifold 
doors are a few of the rolling doors discussed 
in the catalog. Also included are specifications, 
photographs and an index to door types 


176 ROOF BOLT MATS AND SUPPORT 
LAGGING 


Commercial Shearing & Stamping Co.—Roof 
bolt mats and support lagging for underground 
mining and rock workings, are presented in 
this new 4-page bulletin. Also included in the 
bulletin are some tunnel and shaft support 
systems 


177 ROOF STRUCTURES 


Fluor Products Co.—The roof structures pre- 
sented in this 24-page booklet include: glued 
laminated structural lumber, beams, arches, 
lamella roofs, glued laminated wood purlins 
and bowstring trusses. The booklet is profusely 
illustrated with photographs of applications 
for the different structures 


178 SCREED ATTACHMENT 


Biaw-Knox Company—A screed attachment 
for concrete paving spreaders that eliminates 
the need for an extra finisher is described in 
Bulletin SD-125. The literature details one 
particular job on which the Model 5M attach- 
ment was used to increase production cor ..«i- 
erably. and reduce maintenance and related 
costs $1,000 per month. The new unit also 
eliminates tears in concrete and requires only 
a single screw adjustment for making the 
crown 


179 SELF-LUBRICATING BEARINGS 


Lubrite Div.. Merriman Gros., Inc.—Manual 
No. 56 is a 24 page book filled with compiete 
information. technical data, and specifica- 
tions about Lubrite self-lubricating bushings 
bearings, and washers for industrial equip- 
ment, machinery. Hydro-electric, high temper- 
ature. missile and atomic applications. Lubrite 
bearings are completely self-lubricating and do 
not require periodic maintenance or servicing 
Ideal where ordinary lubrication is objection- 
able. neglected, expensive to maintain or for 
inaccessible bearings. 


TBO SELF-LUBRICATING EXPANSION 
PLATES 


Spadone-Alfa Corp.—Literature providing com- 
plete information covering Metaline oliiess 
self-lubricating expansion plates and bridge 
bushings: also, Metaline bearings for under- 
water installations as found in dam and hy- 
dro-electric projects. Metaline products fully 
meet all federal and state requirements cover- 
ing this type of material. This exclusive lubri- 
cant assures long. dependable service in heavy 
load, high temperature, submerged and corro- 
sive applications 


181 SEWAGE LIFT STATION 


Smith & Loveless—This complete engineering 
data manual features color bulletins on the 
sewage pump station and the company’s com- 
plete line of pneumatic ejector sewage lift sta- 
tions. The manual includes design drawings, 
operation characteristics, installation instruc- 
tions, selection charts and complete data on 
lift stations 


182 SEWAGE LIFT STATIONS 


Yeomans Brothers Co.—-'‘Sewage Lift Stations,” 
the first comprehensive handbook on this sub- 
ject, contains extensive engii-eering data on 
the selection and application of pumping sta- 
tions for sewerage systems. Describes and dis- 
cusses centrifugal and pneumatic stations in 
detail. Bound, the 128-page book is profusely 
illustrated with photos, drawings, cut-aways 
and selection charts. The cost is $4.95 postpaid 
istudent discount allowed) 


N.B. Theré UW. charge for this book. Please 
make checks payable to Yeonians Brothers 
Company.” 
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183 SEWAGE REGULATORS 


Brown & Grown, Inc.—manufacture a line of 
float controlled quadrant gates, in 37 sizes. 
to automatically control the diversion of sani- 
tary flows from combined sewers to intercep- 
tors. Such automatic gates may be actuated 
either from head or tailwaters or dually from 
two sources. Bulletin 81A contains capacity 
and dimension charts 


184 SEWER CLEANING MACHINES 


O'Brien Mfg. Corp.—Several different ma- 
chines for sewer cleaning are described in 
this bulletin. Included are Bucket Machines, 
Power Rodders and Cable Machines. Acces- 
sories for different applications are also de- 
scribed 


DID YOU MAKE YOUR CHECKS 
PAYABLE TO THE PROPER COM- 
PANIES? ARE THE AMOUNTS 
CORRECT? 


185 SHAFT EQUIPMENT 


Mayo Tunnel and Mine Eaquipment—Many 
kinds of equipment for hoisting material up a 
shaft are described and illustrated in this 4- 
Page bulletin. Included are the Koepe Hoist 
System. head frames, sinking frame cages 
skips, kibbles. gilleys and other shaft equip- 
ment. Methods, advantages and disadvantages 
are also discussed 


186 SIDEBOOMS 


international Harvester Company—-An 8-page 
booklet has been published on capacity-boost 
ing sidebooms for the 134-hp TD-20 crawler 
It contains specifications and illustrations 
Also available is literature on the SBI-150 
Sideboom 


187 SiIMPLE-SPAN BEAM 


John A. Roebling’s Sons Division The Colorado 
Fuel & tron Corp.—Engineering Bulletin PC- 
946 is entitled “Design Procedure for a Sim- 
ple-Span Prestressed Concrete Beam Its con- 
tents are based on ACI-ASCE Committee 323 
report “Tentative Recommendations for Pre- 
stressed Concrete.”’ It is an excellent guide for 
engineers designing prestressed concrete mem 
bers 


188 SKID-SHOVEL 


international WMarvester Company—Two 16- 
page booklets aré offered on the 4-in-1 Skid. 
Shovel, which is 4 prime construction units 

a bulldozer, scraper, skid-shovel and clam- 
shell. Basically, it consists of a super-strong, 
2-segment bucket which can be positioned four 
ways. Each of the four “machine selector’ set- 
tings forms an efficient, specialized piece of 
equipment. Change-over from one unit to an- 
other takes only a second or two 


189 SLIDE RULES 


Keuffel & Esser Co-—The scales, functions 
and limitations, as well as a description, of 
standard slide rules are offered in this 24-page 
catalog. In addition, pictures and specifica- 
tions of K&E's full line of slide rules in ma- 
hegany and plastic are presented. ranging 
from general purpose to special purpose, Deci- 
trig to Mannheim, standard to pocket sizes 
Not an instruction booklet, the catalog serves 
as a general introduction to the use of slide 
rules 


190 SLUICE GATE CATALOG 


Rodney Hunt Machine Co.—This new, 212-page 
catalog presents the full line of sluice gates 
and auxiliary water and sewerage control 
equipment manufactured by the Rodney Hunt 
Machine Co. It covers more than 3,000 com- 
binations of types and sizes of sluice gates, as 
well as hoisting equipment, fabricated gates of 
metal and wood, valves, regulators, etc. Avail- 
able to qualified professional engineers involved 
in the design and specification of sluice gate 
installations. Please request on your company 
letterhead 


191 SLURRY SEAL 
American Bitumuls & Asphalt Co.—'Bitumuls 
Slurry Seal” is an operation which consists of 
mixing the aggregates with Bitumuls and wa- 
ter to a slurry consistency in a transit mixer, 
(Continued on page 168) 
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drafting and printmaking N EW c 





Ever Want Prints 
Emphasizing Parts of 
a Drawing? 


Engineers, architects and many other 
types of technical people often want 
prints that separate key parts of a draw- 
ing from the rest of it, and some weird 
and costly techniques have been used. 
This is understandable because the cost 
of not getting good separation or em- 
phasis can also be shocking. Take the 
case of a large West Coast engineering 
organization constantly involved in plant 
construction. They used sepia prints of 
floor plans to lay out the electrical work. 
But the lack of contrast between the 
plumbing shown in the sepias and the 
electrical layouts added required hours 
of careful checking and frequent revi- 
sions, even caused some expensive con- 
struction errors. 
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Diazo print from special-biue image 
intermediate produces a sharp con- 
trast between the parts to be em- 
phasized and those to be subdued. 





That's all ancient history now! Two of 
Dietzgen’s numerous modern drafting- 
printmaking aids have turned this tough 
old chore into a picnic. They are new 
drafting media (one a polyester film and 





SOLVED: A COSTLY PROBLEM OF 


+ 
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Drafting time costing as much as $40 was used to draw a 
single grid...and draftsmen resented the tedious assignment. 


A large manufacturer of automotive 
parts decided to plot their graphs di- 
rectly on the drawings in order to end 
the nuisance of their being separated in 





the other a vellum) diazo sensitized 
to produce a special blue image. The 
reproduction of your basic drawing on 
either of these media is bold and clear 
so drafting additions can be made with- 
out confusion or error. But when you 
make prints from the completed inter- 
mediate, the basic part in the special 
blue prints faintly (clearly visible but 
subdued) . . . while the added drafting, 
even in pencil, prints strong and bold. 
The results are perfect, easily and 
quickly obtained, delightfully inexpen- 
sive. 





Drafting-Printmaking Handbook 
reports new techniques for solving 
engineering and production problems 


This new 36 page handbook describes 
a wide variety of engineering and pro- 
duction problems that have been solved 
with advance techniques in drafting and 
printmaking pioneered by Dietzgen. The 
concise, problem-solution approach sug- 
gests ways in which you may improve 
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the efficiency within your engineering 
department or eliminate production bot- 
tlenecks. Write today on your company 
letterhead for the Mechanics of Modern 
Miracles. Ask for Publication SPD2-K-81 
Eugene Dietzgen Co.,Chicago 14, Illinois. 





handling, filing, plant interchange, etc. 
But this created many new problems. 
Tracing or drawing the grids in position 
proved costly, as much as $40 each in 
drafting time. They were rarely accurate 
and never uniform in character. The 
lines often smudged and usually repro- 
duced poorly. The work created a mo- 
rale problem because draftsmen resented 
the tedious assignment. 

One of Dietzgen’s modern drafting- 
printmaking aids furnished a perfect 
answer! It is a light-weight drafting film 
which is adhesive-backed and furnished 
printed with a stock grid. It is simply 
mounted in place and the grids are 
sharp, clean, clear and uniform, so 
much more accurate that fewer plotting 
points are needed to develop the graphs. 
Reproductions were so noticeably better 
as prints moved through other depart- 
ments and associated plants that the 
change was investigated and quickly 
adopted. Much needed drafting time and 
capacity is saved and the reduction in 
costs amounts to many thousands of 
dollars a year. 


DIETZGEN 











CATALOG DIGESTS 








and spreading over the pavement by a spe- 
cially constructed squeegee type spreader-box 
The action of the squeegee forces the slurry 
into the fine cracks of a weathered but still 
sound surface of an old asphalt pavement. 
thereby reducing expensive maintenance patch 
construction to a minimum. 


192 SNOW PLOW ATTACHMENT 


Bros iIncorporated—This fiyer describes the 
“Sno-Flyr" rotary snow plow attachment for 
the Michigan Model 85A and 125A tractor 
shovel. The “Sno-Flyr’ is quickly detachable 
from the tractor shovel. It handles up to 20 
tons of snow per min. and casts up to 75 ft 
in any direction. The fiyer also gives speci- 
fications of the snow plow attachment 


193 SOIL COMPACTION 


Vibroflotation Foundation Co.—Available is a 
booklet entitled “Soil Compaction by Vibrofio- 
tation” which describes the soil consolidation 
and engineering services of the Vibrofiotation 
Foundation Co. The booklet illustrates the 
compaction of 8 to 10-ft cylinders of sandy 
soil to provide a firm foundation of sand for 
any type of structure. To make sure of com- 
plete coverage in a given area, these cylinders 
are overlapped according to a predetermined 
pattern under individual loadings or under 
entire building areas 


194 SOIL SAMPLING EQUIPMENT 


Acker Drill Co., inc.—The latest soil sampling 
tools and accessories are described in this new 
20-page bulletin with over 50 illustrations. 
Descriptions of equipment include application 
and operation 


195 SNOW PLOW ATTACHMENT 


Sprague & Henwood, Inc.—The new bulletin 
300-1 covers a complete line of soil sampling 
equipment and the Models PD and PDH Soil 
Sampling machines. Recent engineering ad- 
vances include the “wide open” flap valve and 
the vane shear tester. 


196 SOIL TESTING DEVICE 


Charies R. Watts Co.—Full information is of- 
fered on the Washington Dens-O-Meter, de- 
veloped by soils engineers of the Department 
of Highway, State of Washington. Now in use 
throughout the world for making field den- 
sity and moisture tests in a wide range of 
soils, it is accurate and fast in small or large 
holes up to % cu ft—3 ft deep in fine, coarse, 
granular base and graveis 


197 SOLVING DRAINAGE PROBLEMS 


Bethiehem Steel Co., Inc.—Booklet #425-B, en- 
titled “Solving Drainage Problems," is a trea- 
tise on the advantages, fabrication, design and 
installation of galvanized corrugated steel 
sheets for culverts. It is illustrated with photo- 
graphs, charts, tables and nomographs, and it 
contains three sheets of tables evaluating flow 
friction. 


198 SPECIAL PURPOSE INSTRUMENTS 


Warren-Knight Co.—Folder SP illustrating and 
describing the company’s special purpose in- 
struments including Sight Clinometers, Pre- 


cision Vernier Clinometers, Precision 3-arm 
Protractors, 15-deg Precision Quadrant Levels, 
180-deg Variable Setting Clinometers, 110-dee 
Precision Quadrant Levels, Precise Mounted 
Levels and Precise Prismatic Reading Levels, 
is now available. The bulletin aiso includes in- 
formation pertaining to mounted and un- 
mounted level vials with illustrations of three 
frame types, with dimensions, sensitivities 
and prices 


199 SPECIALTY MACHINES 


R. A. Hanson Co., inc.—Specialty machines for 
earth excavation and concrete placement are 
described in this 8-page booklet. Included are 
canal slip forms, a canal trimmer and trench- 
ing machine, jointless monolithic concrete pipe 
and automatic controls for level, grade and 
steering. Also, the booklet describes new equip- 
ment now in process, a sub-grade trimmer and 
a highway paver 


200 SPEED REDUCERS 


The Earle Gear and Machinery Company—A 
sixteen-page illustrated catalog. describing 
speed reducers as applied to operating ma- 
chinery, particularly bridge machinery, is 
available. Outlined are specifications, service 
factors, horsepower ratings and dimensions of 
the particular units illustrated. Gasoline power 
units are also dealt with in a compact. easy- 
to-read form. Photographs are shown of actual 
installations with miniature blueprints in- 
cluded 


201 SPRAYED-ON FIRE PROTECTION 


Keasbey & Mattison Co—Folder SL-8 gives 
up-to-the-minute information and technica! 
data on Sprayed “Limpet" Asbestos, including 
results of its most recent fire tests. Its applica- 
tion to metal beams and columns as well as to 
cellular steel floors is illustrated and fire 
ratings listed for each type of use. Sprayed 
Limpet” Asbestos now offers protection from 
flames up to five hours depending upon the 
thickness of the blanket 


202 STEEL CONSTRUCTION AND 
FIELD ERECTION SERVICES 


Yuba Consolidated industries, Inc.—The new 
Bulletin No. YSC 260 offers a description of 
Steel Construction and Field Erection Services 
Yuba crews have experience, imagination and 
technical proficiency developed through nation- 
wide experience in erecting and installing 
Yuba's own manufactured and fabricated 
equipment, and all types of heavy equipment. 
for almost every industry. Also described are 
Bridge Building services 


203 STEEL AND WIRE PRODUCTS 


American Steel and Wire Div., United States 
Stee! Corp.—This bulletin describing steel and 
wire products for use in highways and streets 
includes: welded wire fabric, transverse road 
Joint load transfer assemblies, multisafety 
cable highway guard, steel and wire products 
for reinforced concrete. for reinforced concrete 
pipe, for tunnel and bridge corstruction and 
for bituminous concrete road repairs 





BEFORE YOU START THAT WET JOB 


Ask How You Can Save 





MORETRENCH WELLPOINT SYSTEM 


Guarantees Dry Digging 








Send for Catalog 
MORETRENCH CORPORATION 
World’s Oldest, Largest and Most Experienced Predrainage Organization 
Main Office & Plant: Rockaway, N. J. 

Chicago, Ill., Tampa, Fla., Houston, Tex., Hackensack, N. J. 








October 1960 «+ 


204 STEEL FORMS 


Food Machinery & Chemical Corp.—-Form- 
Crete Steel Porms for precasting reinforced or 
prestressed concrete, are designed to produce 
the highest quality finished product. This 20- 
page bulletin describes the many types of 
Porm-Crete Steel Forms, and gives applications 
and specifications for the different types. 


205 STEEL GRANDSTANDS 


Pittsburgh-DeA Moines Steel Company—A 4- 
page illustrated folder thoroughly describes 
construction, design factors, seat spacing. aisle 
width, specification check points and over-all 
advantages of these permanent stands for out- 
door seating. Formulas for calculating seating 
Capacities are provided, and capacity tables 
Types of stands pictured include school, race- 
track, baseball and fairground structures 
Unit construction and adaptability are fea- 
tures of PDM Steel Grandstands 


206 STEEL GRATING AND STAIR TREADS 


Kerrigan tron Works Co.—Because of a new 
arrangement of standard. close spaced and 
tread data, this bulletin makes it easier for 
the reader to find specific types of grating 
Included in Pile No. 14-R are complete tables 
on safe loads and weight 


Turn to page 138 and order your 
literature. 


207 STEEL PRODUCTS FOR CONSTRUCTION 


intand Steel Company—Complete specifica- 
tions on construction products are available 
Included are wide flange beams, sheet steel! 
pilings, bearing piles. wall armor tees, piling 
connections, standard structural shapes, steel 
pilates, sub-purlins and 4-Way Safety Plate 
The section on high-strength steels covers ten- 
sile requirements, chemical composition, bend 
test requirements, fabricating practice for 
cold-forming and typical properties of high- 
strength steels, Including High-Strength Struc- 
tural Steel-—Hi-Man 440, which meets the re- 
quirements of the new ASTM Specification 
A-440 


208 STRAIGHT CHORD STEEL JOISTS 


Laclede Steet Co.—This catalog covers steel 
joist construction. Laclede joist standards, 
steel joist design tables, construction accesso- 
ries and steel] joist specifications. The 52-page 
catalog is well illustrated with pictures of the 
various kitids of joists as well as some appil- 
cations 


209 STRATAGRAPH 


Edo Corp.—An illustrated brochure describes 
the Mode! 400 Stratagraph. strata penetrating 
sonar which records, with sharp definition 
and compiete accuracy, formations underlying 
rivers, lakes and other relatively shallow bod- 
les of water. Sediment, intermediate layers 
bed rock and faults are readily distinguished 
and pictorially shown on permanent chart 
The brochure illustrates equipment and typica! 
recordings 


210 STRUCTURAL COMPONENTS 


Commercial Shearing & Stamping Co.—Liner 
plates, roof supports, ring walers, anchor bolts 
and tie rods, ribs and posts, for above ground 
and underground construction are described 
and illustrated in this new 12-page bulletin 


211 SUBGRADER & ATTACHMENT 


Biaw-Knox Company—An 6-page bulletin. No 
2652, covering the precision subgrader and a 
2-page sheet, No. S8D-124, covering the deep 
cut attachment, are now available. The deep 
cut attachment is designed for air base work 
and offers cutting depth range from 12 to 
24 in.; it is for installation on GB and GC 
models. Other features of the subgrader, which 
excavates through vibration, include: two 
ranges of excavating widths for single or dual 
lane paving, fully adjustable strikeoff, quick 
adjustable crown control, self-powered reverse 
travel, and fingertip hydraulic depth controls 


212 SUCTION PUMPS 


Cc. H. Wheeler Mfg. Co.—An 8-page catalog 

describes horizontally split case double suction 

pumps for medium and high head service 
(Continued on page 169) 
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Series arrangements and vertical mountings 
are illustrated, along with regular mountings. 
Design and construction details and cross sec- 
tion drawings are included. Capacities range 
from 50 to 100,000 gpm, heads 'to 300 ft. 


213 SURFACE TREATMENTS 


American Bitumuls & Asphalt Co.—''Bitumuls 
Surface Treatment Manual” is a two-color, 64- 
Page round-up of factual, practical informa- 
tion on all phases of this type of pavement 
maintenance. Of special note is the attention 
given to proper evaluation of pavement dis- 
tress ahead of specifying type of treatment. 
The manual is heavy on the “how-to” aspects 
of treatments, from “Black Seal” through 
“Armorcoats."’ Other features include a ‘‘Glos- 
sary of Terms” and a section of useful tables. 


214 SURVEY DEPTH RECORDER 


Edo Corp.—Literature describes and iilustrates 
new Model 555 Survey Depth Recorder, an im- 
proved sonar equipment for charting water 
depths from 1% feet to 230 fathoms. New de- 
sign features assure exceptional accuracy and 
definition of recordings. The equipment is 
lightweight. for permanent or temporary in- 
stallment aboard vessels of every size 


215 SURVEYING INSTRUMENTS 


Cc. L. Berger & Sons, tnc.—A series of descrip- 
tive folders illustrating surveying instruments 
is now available. General characteristics are 
fully described with essential specifications 
for each instrument. Also available is a color- 
ful brochure describing the all new plumb bob, 
the Berger Twin-Point Retracta-Bob 


216 SURVEYING INSTRUMENTS 


Charlies runing Co. ince.-—Precision-bullt 
Brunson surveying instruments are described 
in a colorful catalog availaiie from Charlies 
Bruning Co. The complete line includes high- 
quality transits, levels and related equipment. 


217 SURVEYING INSTRUMENTS 


Fennel instrument Corp. of America-—A low 
priced Optical Plummet Transit and Self-Lev- 
eling Level. one second and one minute theod- 
olites, enclosed and standard A and U frame 
transits, tilting levels, 18-in. levels, convertible 
transit levels, and builders levels, are covered 
in a new group of leaflets and a catalog folder 


218 SURVEYING INSTRUMENTS 


W. & L. E. Guriey—The complete line of Gurley 
surveying and engineering instruments, in- 
cluding transits, levels, alidades, are described 
in the revised edition of Catalog 50. Transits 
described include the Hell Gate Precise Tran- 
sit; Standard Precise Transit; QGuriey Tele- 
scopic Solar Transit: Standard Precise Mining 
Transit; Optoplane Precise Transit for indus- 
trial use; Optical Plummet Transit. Included 
are cross-sectional drawings of many of the 
transite. Please write on letterhead 


219 SURVEYING INSTRUMENTS 


Kern instruments, tnc.—A 32-page brochure 
offers a brief description of the most impor- 
tant instruments manufactured by Kern & Co., 
Ltd., of Aarau, Switzerland. Fully illustrated, 
it acts as an index to the detailed literature 
available on each instrument. Included in the 
brochure are theodolites, levels, self-reducing 
tachometers, alidades, pentagonal prisms and 
many other instruments 


220 TANDEM ROLLER 


Essick Mfg. Co.—Information is available on 
the new Essick 3 ton Tandem Roller model 320, 
designed and engineered to meet the require- 
ments of faster, more economical compaction 
with less maintenance, due to lifetime lubri- 
cated bearings. Additional safety factors in- 
clude: greater over-all visibility and flexibility, 
automotive type steering and a Foot Operated 
Automotive Type Service and Parking Brake 
located on the compression roll. 


221 TECHNICAL FOUNTAIN PEN 


Koh-!-Noor Pencil Co., Inc.—The new Rapido- 
graph Technical fountain pen No. 3065, with 7 
interchangeable points is described in this 4- 
page bulletin. This pen is primarily for the 
professional man who uses intermittently many 
different line widths, in his desk and board 
work. but does not necessarily require either 
the pocket clip or the automatic filling sys- 
tem. The bulletin also describes the rest of the 
line of technical fountain pens 


222 TECHNICAL PAPER 


Clearprint Paper Co.—Some of the products 
contained in this booklet are: Clearprint 
1000H, a technical paper for drawing and 
tracing; Papercioth, a technical paper of cloth 
durability; graph paper: and FPade-Out paper 
Price lists and specifications are also included. 
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223 TECHNICAL PAPERS 


Keuffel & Esser Co-—''Graph Sheets, Cross 
Section & Profile Papers, Cloths, and Films,” 
a newly revised 60-page catalog, consists of 
two sections: an introductory guide to the se- 
lection of grid patterns best suited to indi- 
vidual requirements, and pages selected from 
the complete K&E Catalog. The reprint pages 
also deseribe the various material available: 
drawing paper, tracing paper, Albanene, trac- 
ing cloth, and Herculene and Stabilene films. 
Applications, specifications and limitations of 
these various materials are also given 


Please give your complete address. 


224 TESTING EQUIPMENT 


Soiltest, Inc.—This 316-page catalog contains 
descriptions and illustrations of equipment for 
testing soils, concrete, aggregates and bitumi- 
nous materials. There are also sections on mo- 
bile testing laboratories, a road roughness in- 


dicator, drilling and sampling and general 
equipment. There is a handy index in the back, 
and for your convenience there is a price list 
and an order blank section. 


225 THEODOLITES 


Keuffel & Esser Co.—Three new theodolites, 
with seven major features engineered for 
American practice, are described in the 16-page 
catalog ‘‘Theodolites.’’ Detailed are the KE-2, 
KE-1 and KE-6e; 1-sec, 20-sec and 1-min theo- 
dolites, respectively. Full details are given on 
the automatic indexing of vertical circle, choice 
of erected or inverted image, leveling head 
joint system, control knobs located on one side, 
simultaneous viewing of both circles, optical 
plummet built into alidade and fully inter- 
changeable accessories. 


226 THICKENING & CLARIFICATION 

The Eimco Corp.—The new Clari-Thickener 

sewage treatment units, in which sludge thick- 
(Continued on page 160) 


For Value Received 


Should price be the sole measure of the value of any product? In 
almost any business— whether it's “ships, shoes or sealing wax”— you 
can find some one who will reduce its quality if you require him to 


reduce its price. 


British philosopher John Ruskin once said: “There is hardly any- 
thing in the world that someone cannot make a little worse and sell 
a little cheaper—and the people who consider price alone are this man’s 


lawful prey.’ 


Much credit for the rapid growth of M & H belongs to customer- 
good-will, customer-confidence, and an extraordinarily healthful cus- 
tomer relationship. Due to a combination of fair dealing, improved 
product-design, quality materials, delivery schedule- 
integrity, and honest prices, M & H customers over 
the years have developed a sense of loyalty to the 
Company. They simply like to do business with 
M & H because a basic principle of the Company's 
sales policy is that the price paid for an M & H 
product is only one factor of the value the customer 


receives. 


Practical, efficient, dependable field service of 
M & H products goes on year after year—long after 
the price is forgotten. No wonder that M.& H busi- 
ness volume has grown and grown, and inevitable 
leadership in the industry has come to the Company 


and its products. 
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For POSITIVE 


Sealing of Horizontal 


and Vertical Joints 
Specify and Use 
SERVICISED 


VERTISEAL 


@ Maintains positive bond from below 
O°F to 150°F 


@ No cold flow after cure 
@ Highly resilient—will not work harden 


@ Waterproof @ Non-Shrinking 


@ Weath f 
@ 3 Types: — 


Pouring, Troweling or Gun Grade 


WALKWAYS FOR 
HEAVY FOOT 


CONCRETE JOINTS 
BELOW GRADE 





HORIZONTAL JOINTS 
EXPOSED TO 
STANDING WATER _ 


Servicised Vertiseal is a cold applied, 
general purpose self-curing joint sealer 
for positive sealing of horizontal or 
vertical joints. It is a two-component 
material manufactured with Thiokol* 
Polysulfide Liquid Polymers, and is 
available in widely used standard colors 
—Gray, Black, and Tan. In addition to 
its other qualities, Vertiseal is resistant 
to petroleum derivatives, most common 
acids, fats, and alkalis. Write for Tech 
nical Bulletin and Catalog 


Thiokol is a registered name of 
the Thiokol Chemical Corporation 


SERVICISED PRODUCTS 


CORPORATION 
6051 W. 65th Street Chicago 38, lilinois 








CATALOG 


DIGESTS 








ening and clarification are combined in a 
single treatment unit, are described in this 
new bulletin. Oxidative liquids are used to con- 
trol septicity in the Clari-Thickener operation 
In many sewage treatment operations, Clari- 
Thickener treatment can eliminate need for 
separate thickening and clarification units 


227 THREE-WHEEL ROLLER AND 
VIBRATORY COMPACTOR 


The Galion tron Works & Mfg. Co.—A comb 

nation 3-wheel roller and vibratory compactor 
is described in this bulletin. The compactor 
delivers 4200 deep-penetrating compacting vi- 
brations per minute, leaving the surface smooth 
and flat without waves or “washboard” effect 
Tx.e compactor is easily raised by hydraulic 
power controlled from the operator's platform 
to allow the roller to do al! of its regular roll 
ing operations 


228 TIDE GATES 


Brown & Grown. Inc terature fu 

scribes a complete line tidal gate 
in 22 circular sizes and rectangular sizes 
Also described are timber gates to meet any 
requirements and a line of cushioned flap 
gates for use on pump discharge lines. Dimen- 
sional and loss of head data are given 


229 TRACTORS 


Caterpitiar Tractor Co.—How 
transmission. lifet 

other advanced largest 
tractors in the line boost produc 
tion and save tim 1oney for their owner 
is told in this leased 8-page. 2-« 
booklet. Titled " Men Who Know 
booklet take the job to | 

the owners and operators their 

choosing the Caterpillar D8 and D9 t 


230 TRAFFIC SIGNS 


Municipal Street Sign Co., Inc Traffic 
for streets and highways are described in this 
bulletin. Included are si for Parking Proh 
bition, Parking Rest Regulation, Schoo! 
Signs, Stop and Yield. Warning Signs and 
Symtols. In addition the bulletin describe 
les a line of sign blanks ir 

and thicknesse 


power uift 


olers and 


231 TRANSITS AND DUMPY LEVELS 


Texas-Asiatic Import Co.—This 
scribes the Eagle 6-in. Standard Transits 

sec and 1- horizontal verniers). which are 
made of bronze, with a unique 1li-piece 
optical system and several refinem 

found on any other instrument. It 

cribes the Eagle Eng per's 

which are available in both 

in. model 


literature 


232 ‘TRI-ACETATE SHEETS 


Stanpat Company—Circular describing their 
printed adhesive-backed acetate sheets for 
speeding up drafting is available. These sheets 
are attached to original drawings and ave 
draftsmen from redrawing standard. detail 
and repetitive notes. Resulting prints are 

and sharp and save tremendous amounts 
time 


233 TRUE MERIDIAN IN DEFENSE PLANT 


Kern Instruments tnc.—Civil Engineers reprint 
describes the use of a Kern Theodolite to solve 
the difficult problem of establishing a true 
meridian inside of a defense plant for testing 
of weapons components 


234 TURBINE PUMPS 


Fairbanks, Morse & Co.—Water lubricated tur- 
bine pumps are covered in this new bulletin 
The standard construction of the Pomona 
Turbine Pump is illustrated with descriptions 
of the various parts. Also, there are illustra 
tions of the various types of heads and drives 
offered with the Pomona pump. and a selec 
tion of pumps for every pumping purpose 


235 TYLOX “C” SERIES GASKETS 


Hamilton Kent Mfg. Co.—A 4-page brochure 
in color fully describes and illustrates Tylox 
C” and “C-P" sewer pipe gaskets now being 
made available to engineers and contractors 
C” and “C-P” and “snap-on” gaskets designed 
for concrete pipe of all sizes, with single or 
double offset, and provide true compression 
leak-proof joints capable of withstanding pres- 
sures up to 50 ft. They are furnished in either 
rubber or neoprene, and may be installed on 
the pipe either at the pipe manufacturer's 
plant, or by contractors at the job site 
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236 TYLOX "C-R” GASKETS 


Hamilton Kent Mfg. Co.—-A 4-page brochure 
in color fully describes and llustrates the use 
of Tylox “C-R", a new rubber gasket for re- 
cessed’ sewer pipe which cannot roll or twist 
out of position during pipe coupling opera 
tions. The gaskets are of the “snap-on” type 
for recessed concrete pipe of all sizes, and of 
either bell and spigot or tongue and groove 
types. They may be made of rubber or neo- 
prene, and form a leak-proof. scid-resistant 
seal when pipe lis 


237 UNDERDRAIN PIPE 


Johns-Manville—This folder describe 

tages f Johns-Manville perforated Tran 
nsbestos-cement underdrain pe for airpor 

highways and other large areas where drain 

designed for sub 

maximum control 

and removal of subsurface water. The physical 

and chemical qualities of asbestos and cement 

toughnes light weight and 


coupled 


navan 


corro ch 


238 UNDERGROUND IRRIGATION MAINS 


Tran 
for turf 
tallations are 
by Johns-Manville 
Ring-Tite® 
Smoot! 


rac 


UNDERGROUND RAIL MOUNTED 
LOADER 


The Eimco Corp Th 
fications and list new 
s new underground raii-t 


239 


bulletin carrie 


cessor 
larger bus 
ging force 
provement 


o 


240 UNDERPINNING 


Spencer, White & Prentis, tnc 
i i Ast 


“VAC-O-JECT” PNEUMATIC SEWAGE 
EJECTOR 


& Loveless— 

installation in well or re« 

brochure de 
. baracteristi 

advantage j ] , ejector 

avaliable t 


anhole 


242 VALVES 


Allis-Chaimers Mfg. Co., Wydraulic Div 
Howell-Bunger valve for ’ 

trol, irrigation, drainage 

aeration of water are described 

02B9206. The vaives have a wide 

plication where easy. efficient regulation and 
control of water flow under free discharge | 
demanded 


Please allow at least four weeks to 


process your requests. 


243 VAPOR SEAL 


W. R. Meadows, Inc This booklet fully ex 
Plains in a direct and easy to understand man 
ner, the cause and effect of destructive m¢ 
ture. the need for a true vapor seal and 
Premoulded Membrane” meets this need 
booklet covers architectural and engineering 
data. technical information, various applica- 
tions and specifications 


244 VIBRATION AND SHOCK ISOLATORS 


Voss Engineering, inc.—Comprehensive tech- 
nical manual will assist engineers in solving 
vibration and shock problems with Sorbtex 


(Continued on page 161) 
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preformed fabric neoprene and rubber pad ma- 
terials. New concepts in the use of Sorbtex 
are presented for the first time 


245 VOLATILE LIQUID PUMPS 


Layne & Bowler, Inc.—This new, 3-color, 6- 
page bulletin concerning volatile liquid pumps, 
includes cross-section drawings of the stand- 
ard short coupled vertical turbine pump and 
the canned type vertical turbine pump with 
ises and applications illustrated 


246 WATER SEAL UNITS 


Pacific Pumping Co.—Water Seal units, used 
for maintaining clean water supplied under 
pressure to the packing glands of sewage, 
dredge, or other pumps handling liquids con- 
taining dirt or abrasives, or to the water cooling 
jackets of hot liquid pumps, are described in 
this bulletin. The units are complete with re- 
ceivers of various sizes and with pumps of 
either the centrifugal or regenerative turbine 
types 


247 WATERSTOP MANUAL 


W. R. Meadows, tnc.—The availability of a 
nanual on Sealtight PVC Waterstops ha 
been announced. It describes applications, in- 
tallation information, product specifications 
and engineering data. and gives complete range 
of product size and type 


248 WATER, WASTE & SEWAGE 
TREATMENT EQUIPMENT 


Walker Process Equipment inc.—A 24-page 
two-color bulletin, No. G50. describes and llus- 
trates the major items of equipment offered 
by this firm for municipal and industrial 
water and waste treatment. It also includes 
description of the Corkpany’s facilities for 
equipment engineer, laboratory and manufac 
turing activitic 


249 WATER WELL CASING 


Thompson Pipe & Steel Co Well casing made 
{f mild or stainless steels is made with a ‘choice 
! 5 perforations to suit soll and corrosion 
many accessories 

cribed as well as the 


250 WATTS MICROPTIC THEODOLITE 


Eugene Dietzgen Co.—A 6-page folder illus- 
trates and describes both the distinguishing 
features and specifications of the Watts Mi- 
croptic Theodolite #1 and #2. Information on 
the new Autoset Level, the Microptic Engi- 
neer’s Level and the Precise Level is also in- 
cluded 


251 WATTS AUTOSET LEVEL 


Eugene Dietzgen Co.—A 5-page two-color fol- 
der that completely describes ard illustrates 
the new automatic level called the Watts Au- 
toset Level is available. Four diagrams de- 
cribe the difference in operation between a 
conventional level and the new Autoset Level 


252 WELDED STEEL GRATING 


Rockwell-Standard Corporation, Grating Div.— 
A 6-page booklet is offered on Gary Welded 
Steel Grating with the hexagonal cross bars 
Engineering data and illustrations of different 
applications are also included 


Turn to page 138 and order your 
literature. 


253 WELLPOINT DEWATERING 


Griffin Wellpoint Corp.—‘The Griffin Wel)- 
point System a 32-page digest showing a 
wide variety of wet jobs, many of which pre- 
sent unusual dewatering problems, is now 
available 


254 WELLPOINTS 


Moretrench Corporation—A 4-page bulletin 1l- 
lustrating and describing standard and special 
types of Moretrench Wellpoints and their use 
in various types of jobs has been made avail- 
able 


255 WELLPOINT SYSTEM 


Moretrench Corp.—Pictured in this new 64- 
page catalog are various types of dewatered 
projects. The catalog gives factual description 
of pumping problems successfully handled by 


this company’s wellpoint equipment. There is 
also a list of brochures available for detailed 
information on key parts of pumping equip- 
ment. 


256 WHITEPRINT MATERIALS 


Ozalid, Div. of General Aniline & Film Corp.— 
This bulletin describes dry diazo-sensitized 
whiteprint materials: opaque papers, translu- 
cent papers, cloths, acetate films, polyester 
films. 


257 WHITEPRINT MATERIALS 


Ozalid, Div. of General Aniline & Film Corp.— 
Semi-dry diazo sensitized materials are de- 
scribed in this catalog and price list. Included 
are developing opaque and translucent papers 


258 WOOD & STEEL TYPE DOORS 


The Kinnear Mfg. Co.—The catalog and data 
book discusses fully and illustrates the advan- 
tages, the economy, the construction features 
and the general specifications of the various 
types of wood and steel upward-acting type 
doors. Known as Bulletin 101 it gives infor- 
mation on installation, clearance requirements, 
methods of operation and controls, as well as 
adaptability of the doors for many types of 
uses 


259 WROUGHT IRON PIPE 


A. M. Byers Co.—Eight pages spell out wrought 
iron’s corrosion resistance, ease of fabrication, 
strength, elasticity, weight, and its ability to 
form its own protective coating. A number of 
case histories in various services are discussed 


260 YEAR ROUND CONCRETING 


Caicium Chloride Institute—An 8-page pam- 
phiet entitled “Year Round Concreting” is 
available to concrete users; it summarizes the 
new American Concrete Institute’s standard 
recommendations for cold weather concreting. 
Included are sections on accelerators, prepara- 
tion before concreting, winter concreting ob- 
jectives, and production required. A 2-page 
chart illustrates data on the effect of 2% cal- 
cium chloride at temperatures of 73, 55, 40 
and 25 F, on Type 1 and Type 3 cement. Guide 
pecifications, prepared by the CCI, are in- 
cluded for architects and consulting engineers 


wolncr Pros SP ARJAIR Sen ment prance 


Designs for all Developments and 
Land Planning Projects 


TRAILER PARKS SHOPPING CENTERS 


ul 


Hompton Pk Hig. Devel ill.) mgd tot. cop Finn Trailer Ct., til 365 units)—45,500 gpd Hillcrest Shpg. Ctr., Joliet, 11!.-50,000 gpd 
1. Permits development of outlying, low cost land. 
. . —_ | 2. Capacities from 50 to 5000 population equivalent. 
a plant near residences, shopping areas, schools, etc. Its 3. Eliminates septic tonks and drain fields 
new but proven principle of Contact Stabilization aerates 4. Virtually automatic—Simple operation. 
h hi idi Il od dud 5. Approved by Health Authorities. 
and t oroughly oxidizes all odor producing wastes. 6. Odor free — no septic or stale operations. 


Nested design provides complete treatment equal to 
large municipal plants. 


Sparjair units overcome previous objections to locating 


Details and layouts are available to Consulting Engineers and 
their Architects, concerned with the design of package sewoge 
ond water treatment plants. Write factory at P. O. Box 266, 
Avrora, Ill. for complete information. 





Walker Process also offers CLARIPURE Package Water Purification ategennaanne pengene from 50 to 600 gpm. 


WALKER PROCESS EQUIPMENT INC, ‘TOR s #hometnino orrcts 
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PROCEEDINGS AVAILABLE 


September 


Journals: Highways, Irrigation and 
Drainage, Sanitary Engineering, Struc- 
tural, Waterways and Harbors. 


2588. Development of Rotational Irri- 
gation in Taiwan, by Lee Chow. (IR) 
Rotational irrigation, now rapidly replac- 
ing the old irrigation practice in Taiwan, 
is described with special emphasis on de- 
sign and operation of such irrigation sys- 
tems: Future improvements to be made 
and possible research to be done are also 
pointed out 


2589. Geophysical Procedures’ in 
Ground Water Study, by H. R. McDon- 
ald and Dart Wantland. (IR) Although 
geophysical methods of subsurface explo- 
ration were developed primarily for, and 
have been used most extensively by, the 
petroleum industry, many of the pro- 
cedures apply equally well in the search 
for ground water. The principles of the 
geophysical methods most useful in 
ground water exploration are described 
and illustrated. 


2590. Tetrapods and other Precast 
Blocks for Breakwaters, by P. Danel, 
E. Chapus, and R. Dhaille. (WW) Other 
shapes have been proposed for precast 
blocks for breakwaters since 
were first introduced about 10 yr ago 
The authors briefly consider the prob- 
lems arising in the design, manufacture, 
and plac ing of such blocks. Consideration 
is then given to the problem of utilizing 
precast blocks on breakwaters. Attention 
is drawn to the great number of factors 
that have to be taken into account when 
designing a breakwater. 


te trapods 


2591. Installation of Drain Tile for 
Subsurface Drainage, by John G. Sut- 


for papers in excess of his free allotment. 


ordered to avoid unwanted duplication 


ennvel rates: 
members, $40.00; libraries, $25. 


annual subscription rates. 


Morocco-grained binding ............... * 
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1. Every ASCE member can be registered in two of the Technical Divisions and receive auto- 
aoe pe ty by those Divisions. Such registration will be effective 30 days 
after t phen any the registration form. 


2. In addition to those papers sponsored by the Divisions in which he is registered, a member 
is entitled to 100 different papers during a fiscal year beginning October 1 


3. Members’ accounts will be charged 25¢ each for additional duplicate copies of a paper and 
4. Papers should be ordered by serial number 


5. Non-members of the Society may order copies of Proceedings papers by letter with re- 
mittance of 50¢ per copy; members of Student Chapters, 25¢ per copy. 
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Teansactions. Specially selected Procezpinos papers with discussions will be included in Taans- 
actions. Annual volumes of Taansactions wil] continue to be available at the current established 


ton. (IR) This paper reports current 
progress in installation of tile drains for 
subsurface drainage. It also describes 
benefits of tile drainage, discusses tile 
used in combination with surface drain- 
age, and describes current procedures 
used by the Soil Conservation Service in 
making drainage investigations. Recom- 
mendations are given for use of con- 
crete tile under acid and alkali condi- 
tions 


2592. High Temperature Effects on 
Bituminous Mixes, by William H. Go- 
tolski. (HW) effects on 
the stability characteristics of bitumi- 
nous mixtures were studied for four as- 
phalt and aggregate temperatures. This 
study was made to ascertain the tem- 
perature at which detrimental character- 
istics are exhibited. Analysis of variance 
techniques were used to evaluate the 
basic factors affecting the test results 


Temperature 


2593. Irrigation and Drainage Poten- 
tials in Humid Areas, by Marion Clif- 
ford Boyer. (IR) In the words of the 
de mographers the world's population 18 
“exploding.” It is estrmated that by the 
year 2,000, the United States will be pro- 
ducing approximately one-third more 
food than needed for its own peopl 
while Communist China and much of 
the rest of the world will be producing 
less than one-half the food needed. Civil 
engineers must accept the responsibility 
for making the cultivated lands yieid 
most efficiently through proper irrigation 
and drainage, particularly in the humid 
ireas of the world 


2594. Drawdown due to Pumping 
from an Unconfined Aquifer, by Robert 
E. Glover and Morton W. Bittinger. 
(IR) Based upon the Dupuit-Forsch- 
heimer idealization, a first approxima- 


The member should keep a record of papers 


To Members To Non-Members 
‘ 4.00 $18.00 


3.00 17.00 
16.00 


tion to the drawdown y at the radius 
in an unconfined aquifer of permeabil- 
ity K, saturated depth D, and drainable 
voids V due to pumping at a constant 
rate Q for the time t is obtained. A sec- 
ond approximation accounting for the 
effect of drawdown is found. The flow 
conditions are specified by a parameter 


2595. Methods of Applying Irrigation 
Water, by Paul H. Berg. (IR) The fac- 
tors influencing the selection of a meth- 
od of applying irrigation water on a farm 
are described in general. The various 
methods of irrigation and a brief exami- 
nation of the conveyance and distribu- 
tion systems used for providing irrigation 
water on an individual farm 


se nte d 


2596. Freeway Spacing in an Urban 
Freeway System, by James M. Peter- 
son. (HW) The 


freeway spacing in an urban 


various controls that 
influence 
freeway system are described and cate- 
gorized. A simplified study procedure is 
outlined that illustrates the interrelation- 
ships of certain variables affecting free- 


way spacing in a grid system 


2597. Arkansas River Plan, by William 
Whipple, Jr. (WW) Development of th 
Arkansas River for navigation and other 
| difficult prob- 


purposes poses especially 
lems on account of the quantity of sei 
ind plan 
based on relationships between slopes 


depths, and widths of contracted chan 


ment carned, A revised concept 


nels results in the elimination of thre« 


dams and savings of $31,000,000 


2598. Computer Application in 
Groundwater Hydrology, by Joseph 
Foley. (IR) The Theis equation is 
adapted for computer solution of four 
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types of problems inherent in many in- 
dustrial well-water developments: (1) 
Drawdown calculations; (2) Aquifer 
constants “T” and “S”; (3) Well spac- 
ing; and (4) Capacity of a well system. 
Objectives, equations, computation se- 
quence, print-out of results, and com- 
puter time are outlined for each prob- 
‘em. 


2599. Shark River Inlet Sand By- 
Passing Project, by W. Mack Angas. 
(WW) This paper describes the by-pass- 
ing of sand across an Atlantic Coast bay 
inlet in a successful effort to correct an 
unwanted accretion and erosion problem 
resulting from littoral drift. This is one 
of the first major by-passing projects to 
be accomplished by mechanical rather 
than by hydraulic methods, 


2600. Pneumatic Barrier Against Salt 
Water Intrusion, by lan Larsen. (WW) 
In rivers subject to salt water intrusion, 
bubbles of air from perforated pipes on 
the river bottom will create an upward 
flow of salt water and thus, a mixing be- 
tween the fresh and salt water layers 
When the upward flow reaches the abso- 
lute maximum of salt water discharge, 
the salt water will be unable to pene- 
trate the bubble “curtain.” Such installa- 
tions may provide the answer to the 
salt water problem in many rivers. 


2601. Studies of a Channel through 
Padre Island, Texas, by E. A. Hansen. 
(WW) The problems of tidal hydraulics 
encountered in design of an artificial in- 
let from a gulf to an almost tideless bay 
ire numerous. This paper presents the 
results of several vears’ observation of 
tide and current phenomena in such an 
inlet, and the studies made to determine 
the best design for a jettied navigation 
channel through the inlet 


2602. Plan for Closure of Old River, 
by George M. Cookson. (WW) The 
closure of Old River is the crucial fea- 
ture of the project for flood control and 
improvement of the lower Mississippi 
River. This operation involves an initial 
rock closure, followed by a final hy- 
draulie fill. Geological features and hy- 
draulic characteristics require this pro- 
cedure in order to provide maximum as- 
surance of positive -closure within eco- 
nomical limitations 


2603. Design of Inlets for Texas 
Coastal Fisheries, by H. P. Carothers 
and Homer C. Innis. (WW) The basic 
formulations for dynamic balance in de- 
sign of Texas coastal inlets to permit 
fish passage through the littoral barriers 
and induce Gulf water interchange for 
control of bay salinities are presented 
Rollover and Yarborough passes illus- 
trate extremes of erosion and siltation 
Cedar Bayou illustrates elastic limit de- 
sign toward siltation 


2604. Traffic Behavior and Freeway 
Ramp Design, by Charles Pinnell and 
Charles J. Keese. (HW) Highway de- 
signers must become more concerned 
with the relationship of design and traf- 
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fic behavior in order to obtain maximum 
operational efficiency on freeway facili- 
ties. This paper points out the opera- 
tional characteristics of freeway ramp 
traffic and presents requirements for cor- 
relating ramp design with traffic be- 
havior. 


2605. Use of Algae in Removing Phos- 
phorus from Sewage, by R. H. Bogan, 
O. E. Albertson, and J. C. Pluntze. (SA) 
The concept of employing algae as a 
means of removing phosphorus from do- 
mestic sewage was investigated in the lab- 
oratory. Work leading to development of 
a tertiary stage photosynthetic treat- 
ment process is described. Laboratory and 
field scale pilot plant studies are report- 
f d on 


2606. Southwest Pass—Mississippi 
River 40-ft Channel, by Austin B. 
Smith. (WW) The paper examines shoal- 
ing triggered by a saltwater wedge, main- 
tenance and channel improvements for 
the 35-ft ship channel, field data ob- 
tained, saltwater intrusion phenomena, 
shoaling rates, and prototype studies. 
Conclusions are based on empirical find- 
ings and model tests 


2607. Low Pressure Aeration of Water 
and Sewage, by N. Claes H. Fischer- 
strom. (SA) Based on simplified theo- 
retical considerations, a calculable sys- 
tem utilizing dispersed air at shallow 
depths has been developed. Elaborate 
tests and full scale operations have 
proved that it is possible to obtain an 
extremely high oxygenation capacity 
with this principle, and with perforated 
pipes as air distributors. Clogging of the 
pipes has been studied and satisfactorily 
eliminated 


2608. Tests on a 120-ft-Span Pre- 
stressed Concrete Beam, by G. D. 
Base and R. E. Rowe. (ST) Tests to de- 
struction have been carried out on a 
120-ft-span concrete beam 
similar to the beams to be used in the 
construction of a 4-span overpass at the 
Chiswick junction. The tests 


prestresse d 


rotary 


showed that the design assumptions with 
regard to the loss of stress due to fric- 
tion and short-term creep, shrinkage, 
and relaxation were valid. The behavior 
of the beam in the working-load range 
agreed excellently with the behavior pre- 
dicted. 


2609. Discussion of Proceedings Paper 
2089, 2343, 2408, 2411, 2424. (SA) Nor- 
man B. Hume, Robert D. Bargman, 
Charles G. Gunnerson, and Charles E. 
Imel on 2089. John A. Logan on 2343. 
M. B. McPherson on 2408. F. Sulzer and 
C. E. Keefer on 2411. J. M. Jordan, Jr. 
and C. H. Lawrance on 2424. 


2610. Irrigation in Latin America, by 
Lyman S. Willardson. (IR) Irrigation 
agriculture in three representative Latin 
American countries needs competent 
technological guidance to utilize the po- 
tential of unusual tropical conditions 
Non-uniform annual distribution of rain- 
fall combined with ideal soil and twelve- 
month growing season favor high agri- 
cultural development in these represen- 
tative Latin American countries through 
supplemental irrigation, coupled with co- 
existent drainage of excess rainfall dur- 
ing wet seasons. 


2611. Discussion of Proceedings Paper 
2171, 2422, 2423. (WW) Thorndike Sa- 
ville, Jr. and Robert Y. Hudson on 2171 
F. F. Escoffier on 2422. J. W. Dunham, 
Per Bruun, and J. M. Jordan, Jr. on 
2423. 


2612. Discussion of Proceedings Paper 
2410, 2428, 2496. (ST) Merlin D. Copen 
on 2416. William A. Boe on 2428. W 
Jurkovich on 2496 


2613. Discussion of Proceedings Paper 
2154. (IR) A. R. Robinson on 2154. 


2614. Discussion of Proceedings Paper 
2275. (HW) Henry A. Barnes, John Ran- 
nells, Charles M. Noble, Hawley S. Simp- 
son, Virdin A. Rittgers, and Seymour 
Kashin on 2275 
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PROFESSIONAL 


MORAN, PROCTOR, 
& RUTLEDGE 
Consulting Engineers 


Foundations for Buildings, Bridges and Doms, 
Tunnels, Bulkheods, Marine Structures, Soil 
Studies and Tests, Reports, Design 


MUESER 


415 Madison Ave., New York 17, N. Y. 
Phone: Fl 5.480C 


STEPHEN M. OLKO 


Conwilting Engineers 
e® s and Designs 





tations 
tes 
‘ re hways~ Airfields 
50 E. 42 Street, New York 17, New York 


xf ABS 


PARSONS BRINCKERHOFF, QUADE 
& DOUGLAS 


Engineers 
Bridges ighwoys, Tunnels, irports, Sub. 
snols, Trott 
rts, Power, 


woys, Mort v 
Parking and Tro 
tustrio! B ewerage and 


165 Broedway New York 6, N.Y, 


E. LIONEL PAVLO 


Consulting Engineer 
Reports 
retswoys 
onstruction 
ons 


642 Fifth Avenve New York 19, N.Y. 


Design 
ges, ighwoys, Cag 


Public Works rt 


MALCOLM PIRNIE ENGINEERS 

Carl A. Arenender 

Ernest W. Whitlock Malcoim Pirnie, Jr. 

RobertD. Mitchell Alfred C. Leonard 
MARRCIPAL AND SOUSTRIAL 
Wote eT 


| Malcolm Pirnie 


eatment 

Sewage W ent 
Drainage — fates  Retuse Disposal 

25 West 43rd Street, New York 36, N. Y, 


THE PITOMETER ASSOCIATES, INC, 
Engineers 


Water rveys 
t ‘ 
Trunk vey 
Wote tudies 
vo ;peciol 
Hyd ertigations 


New York, $0 Church St. 


Water Mea 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 


roinage, Refuse 
Wastes, 


rhs Sewe 
ty Plannin 
ity Plo 3 


50 Church Street New York 7, N. Y. 


PRAEGER « KAVANAGH 
Engineers 


126 East 38th St New York 16, N. Y. 


SEELYE STEVENSON VALUE & KNECHT 
Consulting Engineers 
Richard £ nsultant 
Civ 





t 


| 415 Lexington Ave., New York 17, N.Y. 





101 Park Avenve New York 17,N. Y. 


isted aiphabetically by 





SEVERUD + ELSTAD + KRUEGER « 
ASSOCIATES 

Consulting Engineers | 

vision @Reports | 

uctures | 


| 
Structural Design ¢ Super 
Buildings ¢ Airc 


orts © Special Str 


SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singstod Devid G. Beillie, Jr, 
Tunnels, Sut 
Foundati 
Investigatic c 
Specific ations, ‘ 


24 State St. New York 4, N. Y, 


FREDERICK SNARE CORPORATION 


Engineers * Controctors 





Harbor Works, Bri wer in 


{ om Oc ‘to ‘ 
233 BGroedway, New York 7, i Y. 
Havane, Cube Lima, Peru 


Bogota, Colombie Carecos, Venezuela 


STEINMAN, BOYNTON, GRONQUIST 
& LONDON 


Consulting Engineers 
Highwoys Bria g* ctvres 
117 Liberty Street, New York 6, N. Y. 





PPETTS + A 
McCARTHY «+ STRATTON 
Engineers and Architects 


375 Park pbessectig New York 22, N. Y, 


ARNOLD H. VOLLMER ASSOCIATES 
Consulting Engineers 
+, Municipal 
Improvement ts, Reports, 
Surveys ntract Plons 
2S West 45th Street 
New York 36, New York 
Telephone: Cir 7.620 


Highwoys, Ports, Brid 


LAWRENCE S. WATERBURY 
Consulting Engineer 
26 Broodway 
New York 4, N. Y. 


Bowling Green 9.9298 


ROMAN WOLCHUK 
Consulting Engineer 
Bridge: tructer 

Rex estigations 


Stress Anolysis 


es 


Design rts 


307 Fifth Avenue, New York 16, N. Y. 
MUrrayhill 4-239C 

LOCKWOOD, KESSLER & BARTLETT, INC. 
Consulting Engineers 

vestigations and & 


S spervisior 
Pipelines, 


Civi 


Engineering In 


tion 


areas 





One Aorial Way, Syosset, New York 
Bogota, Colombie Sean Juan, P. R. 


states, cities 


and names 


SERVICES 





YULE, STICKLEN, JORDAN & McNEE 
Engineers 
Highways, Bridges, Airports 
Design, Investigations, Reports 
Supervision of Construction 
Civil, Structural, Mechanical, Fle 

Cedar Cliff Drive 1225 Vine Street 
Camp Hill, Pa. Philadelphia 7, Pa. 


trical 


CAPITOL ENGINEERING 
CORPORATION 
Consulting Civil Engineers 
Dilisburg, Pennsylvania, U.S.A. 


GANNETT FLEMING CORDDRY & 
, INC. 





sat nvestigorions one 
HARRISBURG, PENNA. 
Pittsburgh, Pa Philadelphia, Pa. 
Daytona Beach, Fia. 
MODJESK! AND MASTERS 
Consulting Engineers 


Bridges, hi Structures 


Specia! Foundations 


jhwo 


Reports 
Desigr 


Supervision of Construction 


900 Sixth St New — le. 


210 E. Courtland St., Philadelphia 20, Pa, | 1312 Park Bidg., 


Joel B. Justin 


nspections 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 
Water, Sewage, Industrial Wastes | 
Incineration Problems, City Planning, Hi | 
Bridges and Airports, Doms, 4 
industria! Buildings, Investigations 
Repor ts, Appraisals and Rates 


Three Penn Center Plaza, Phila. 2, Pea. | 


on 


woy’s, 


Control, 





JUSTIN & COURTNEY 
Consulting Engineers 
Neville C. Courtney 


121 S. Broad St. Philadelphia 7, Pa. 





H. A. KULJIAN & COMPANY 
Engineers and Architects 





1200 ‘No. mend st. Phila. 21, Pa. 





HUNTING, LARSEN & DUNNELLS 
Engineers 
Cone ia 


Laborotories 
Concrete Des 


1150 Century Bidg., Pittsburgh 22, Pa 





MORRIS KNOWLES INC. 
Engineers 


Water ‘ 
Sewerage 
Valuot 


Pittsburgh 22, Po. 


DIVISION ENROLLMENT FORM 


American Society of Civil Engineers 


33 West 39th Street, New York 18, New York 


| lam already enrolled i 


or 
| wish to be enrolled j 
in the 
Division and receive auto- 
matically the Journal of 
that Division. 





| wish to be 


enrolled in the 


In addition, 


Division and receive auto- 
matically the Journal of 


that Division. 





(Signature) 
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PENNSYLVANIA CONSOER, TO’ CLARK, DAILY & DIETZ HAZELET & ERDAL 
DRILLING COMPANY Citta Hittite Constting Engineers 





: - — ' ‘ , | @ woys © e320 . ixie Termine! Bidg., Cincinnati 2, O 
211 N. Rece, Urbene, tit Monodnock Block, Chicago 4, III 
360 E. Grand Ave., Chicago 11, Illinois 188 ni M = 1 a Oding Bidg., Lonsing 33, Mich 
9% Indiana $t., Greencestie, ind. Jefferson, Memphis, Tennessee Commerce Bidg., Lovisville 2, Ky 


Re rts 








SWINDELL-DRESSLER CORP. DeLEUW, CATHER & COMPANY NED t. ASHTON VOGT, VERS, SEAMAN & ASSOC 


~ | 
Consy ng Engineer: Consulting Engineers Consulting Engineer Engineers Architects 


2hwo ig 





34 W. Sixth &., Cincinneti 2, O 


Box 1888 . Pittsburgh 30, Pa. 
20 N. Wecker Dr, Chicago 6, Il 


150 North Wacker Drive, Chicage 6 820 Park Rood lowe City, lowe 


Sen Francisco Toronto Boston — 


GILBERT ASSOCIATES, NC. ae | WALLACE & HOLLAND 
Engineers and Consultants | THE ENGINEERS COLLABORATIVE 


THE AUSTIN COMPANY 


Consulting Engineers . o? 


16112 Euclid Avenue, Cleveland, Ohio 
; 4 neteemans T LA Mason City, lowe New York Detroit Oettond 
5251 ter Avenue, Reading, Pa. | Dees & , 7 ig re = Chicago Houston Seattle 
New York « Washington | Selenie Wy ment & los Angeles 
sec me SERVIS, VAN DOREN & HAZARD 
Pe hic & Report manana HAVENS AND EMERSON 
MICHASL BAKER, JR., INC. ot aap: 
icndeandons 116 South Michigan Ave, Chicoge 3,18 | r, A.A. Burger HH. Moseley 
c En a —eeRS 4. W. Avery F_S. Palocsev 
oon ERSarG, VLENRETS wvayers GREELEY AND HANSEN Ww y ES. Ordwey G. H. Abplencip 
wo ans ‘ » Purit A.M Mock $. H. Sutten 
Frank C. Tolles, Consultent 


arauits Engen@ers 





Airports, Highw 


“ ® 





14 East Jockson Bivd., Chicago 4, IIlinois ; 
_ on 2910 Tepeka Bivd Tepeke, Kenses 
Jackson, Miss . | HARZA ENGINEERING COMPANY | il . Se ae 
Consutting Engincers | BLACK & VEATCH 
Calvin V. Devis E. Montford Fucik 
SPRAGUE & HENWOOD, INC. Richard D. Harze Consulting Engineers THE OSBORN 
Hyde , ' ENGINEERING COMPANY 


c > oneulting 
Designing ¢ Consulting 


Home Office: Rochester, Pa 





Screnton, Po New York, N.Y 400 West Madison Street Chicago 6 | 1900 Meadow Lake Parkwey 

Philadeiphic, Po. Grand Junction, Colo. | Kenses City 14. Missouri 

Pittsburgh, Po. Nashville, Tenn. Bg ™ 7016 Euclid Ave Clevetend 3, Ohio 
Tucson, Ariz. C. MARTIN RIEDEL ae 


diend Consulting Engineer BURNS & McDONNELL 


Engineers Architects Consultant, 





BENHAM ENGINEERING COMPANY 
and Affiliates 
Surveys Design & Supervision 





4600 E. 63rd Street, Trafficwoy 


ALBRIGHT —DILL 
Konses City 41, Missouri 


Defence Conseitents | 7650S. Laflin St. Chicago 20, Illinois 


Sow © tures 29-27 41st Ave., Long island City 1, N.Y. 
HOWARD, NEEDLES, TAMMEN 

te ees & BERGENDOFF 
SOIL TESTING SERVICES, INC 


Consulting Engineers 


Consutting Engineers 215 NE. 23rd St, Oklo. City 5, Obie, 


P. O. Box 675, State College, Pa. ° ° 





— Pee 


' . . ALFRED H. GRUPPE 
BUCHART ENGINEERING CORP. . 1805 Grend Ave 99 Church St Consulting Engineer 
Consulting Engineers 1827 No. Harlem Ave., Chicago 35, Ili K.C. 8, Me N.Y.7,N.Y 
6 = ‘ : Kenilworth, N. J.—Sen Francisco, Colif. 704 Standard Building 
Rag a : . Cleveland 13, Ohio 


vis ndustriai _M pe tures _—_—_—_ re 828 N. Broodwoy 
55 S$. Richiend Ave., York, Pa. | SVERDRUP & PARCEL ENGINEERING CO Milwoukee 2, Wisconsin 
Lancaster, Pa. Washington, D. C. ENGINEERING COMPANY 


Engineers ¢ Architects 





Consulting Engineer: 


Hershey Building 208 S. LaSalle Street "Indust 
Muscatine, |owe Chicago 4, IIlinois S oO U FE H E te 4 N 
1154 Hanne Avilding 915 Olive Street, St. Lowis 1, Mo 
Cleveland 15, Ohio 417 Montgomery Street, pintmasanntunidnmananies 
Sean Francisco 4, Cal 
are REO EE TERE a BROWN ENGINEERING COMPANY, INC. 
| JENKINS, MERCHANT & NANKIVIL pa 





ALVORD BURDICK & HOWSON 


Consulting Engineer: A. t. ALIN MA r ‘ 
Consulting Engineers ne - , 


Consulting Engineer 


Omeahe 10, Nebrosko 


t Purificg 
? {, Power 


As 
7 


| ver De , werege systems | 5927 N. 24 Street 
| 


| 20 North Wacker Drive, Chicago 6, Ill. 





801-805 Eost Miller St. Springfield, 11. sie | P. O. Drawer 917, Huntsville, Alabome 
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PALMER & BAKER, ENGINEERS, INC. | ETCO ENGINEERS AND ASSOCIATES 


Consulting Engineers and Architects 
iges, Mighwoys, Airs 
Mobile, Ala New Orleans, La. 
Washington, D. C. 


EUSTIS ENGINEERING COMPANY 
Foundation and Soil 
Mechanics Investigations 

M 34 7] tory Tests 
Ar , Reports 
3635 Airline Highwoy 
Metairie, Lovisiane 


BEDELL & NELSON ENGINEERS, INC. 
Consulting Engineers — Architects 

A ra, 8 4 troctures, 
yh && Me v o] 


1209 St 


ior 


Charles Ave., New Orieens, La. 


FROMHERZ ENGINEERS 
Structural « Civil « Sanitary 


a4? 


P , Plants 


816 Howerd Avenue, New Orleans 


ENGINEERS LABORATORIES, INC 
Foundotron Engineers 
ue 
4171 Northview Drive 
Jackson, Mississippi 


WILLIAM F. GUYTON AND 
ASSOCIATES 
Consulting Ground Water Hydrologists 
os 


r 


307 W. 12th St, Austin 1, Texes 


SPENCER J. BUCHANAN AND 
ASSOCIATES, INC. 


Conwiting Engineers 


310 Varisco Building, Bryan, Texes 


SOIL MECHANICS INCORPORATED 
Foundation Exploration and 
leboratory Testing Services 

sid and 
y ; rete and 
Asor 1 e 


310 Varisco Building, Bryan, Texas 
Pr a , 


Hout ” MOhcwt BAG 


LOCKWOOD, ANDREWS & 
NEWNAM 


Consulting Engineers 


Reports ane 
Corpus Christi « HOUSTON « Victoria 


execs 
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| FOUNDATION CONSULTANTS 


| Test Borie 
Re . 
| 2116 Codade Dry St., Houston 23, Texes 
| 727 Main $1., Baton Rouge, Lovisiana 
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gs Laboratory Tests 


mendations, Design and S 


; pervision 


McCLELLAND ENGINEERS, INC. 
6100 Hillcroft 
HOUSTON, TEX. 


201 Pine Street 
NEW ORLEANS, LA. 


ATW 





it & FOUNDATIONS INVEST 


WESTERN 


ENGINEERS TESTING 

LABORATORIES, INC. 

Warne Sergent Engineers 
it Mechanics 


and fF Engineers 


2515 East Indien School Rood 
Phoenix, Arizona 


JOHN S$. COTTON 
Consulting Engineer 


x 


24 Evergreen Drive, Kentfield, Calif. 


DANIEL, MANN, JOHNSON, & 
MENDENHALL 


Planning — Architecture — Engineering 


® , a 


3325 Wilshire Bivd., Los Angeles, Cal 
Washington, D. C.—Honoluly, Howeii 


STETSON, STRAUSS & 
DRESSELHAUS, INC. 
Civil & Consulting Engineers 


Angeles eanside Porterville 
ewerage 
*) 7 & Mapping 
e ‘ ans, Estimates 
Main Office: 219 W. 7th St. 
Los Angeles 14, California 


Cc. &. JACOB 


Groundwater Consultont 


KAISER ENGINEERS 
Division of 


Engineers ¢ Controctors 


ompany 


Investigations e Reports ¢ Valuations 
De-igr tion 


restview 1.2211 


| 300 Lakeside Drive 


| 


are 


Oakland, Calif. 


SERVI Ges 


as, states, cities and names 
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GEO-RECON, INC. 


Geophysical Surveys for 


WOODWARD, CLYDE, SHERARD 
AND ASSOCIATES 
Soil and Foundotion Engineers 


Oat iand— San Diego enver 


City— St is —-Philade 


Engineering Purposes 
2208 Market Street 
Seattle 1, Washington 


Omohoa 
Kansa phia 
Montcloir—New York 


1150 28th Street, Oakland, California 
680 Fifth Avenue, New York, N. Y. 


SHANNON AND WILSON 
ics ond Foundot 


| Soil Mech 


1105 North 38th Street 
Seattie 3, Washington 


Engineers 





INTERNATIONAL 
ENGINEERING COMPANY, INC, 


Engineers 





Investigations e Reports ¢ Design 
Procurement © Fiel# Engineering 
Domestic and Fe 


74 New Montgomery S$. 
Sen Francisco 5, California 


reign 


FOREIGN 





JACOBS ASSOCIATES 


Consulting Construction Engineers 


SACMAG 
Engineers & Architects 
Ave. de la Independencia 774 


, Ensenche de! Vedodo, Habens, Cube 
logy © Plant | Sen Juan, P.R. Mexico City Sealvedor 


503 Market Street oe 
Sen Francisco 5, California 


AMMANN & WHITNEY 
Consulting Engineers 
MICHAEL A. C. MANN 111 Eighth Avenue, New York 11, N. Y. 


Computer Consultant a ort Facilities 


res 


Industrial Plants, Airp 
Specie! Struct 


Adingn 

Bridges, H 
29 Rue de Pyramides, Paris, France 
32 Patission Street, Athers, Greece 

P.O. Box 1423, Tehras, iran 
Py eho deg See | P.O. Box 1498, Addis Ababa, Ethiopic 
JUniper 6-4656 ro ssolhabeas 
| 


‘ ighwoys 
Engineering problems 


analyzed ond programmed 


mic COmputers 


GREER -BOUTWELL 


ROCKWIN ENGINEERS Architects-Engineers 


Prestressed Concrete Consultants Airports, Port Facilitie 
| Public Works Projects 
| Design industrial, Urban, Agricultura 
hecking and Rural Development 
nvestigations 
nections 15 Rue de la Cite, Geneva, Switzerland 
34 Avenue des Champs-Elysees, 
Paris 8, France 
Avenve Bahar and Shehreza, 
Tehran, Iran 
P.O. Box 4191, Karachi, Pakiston 


iges 


ront Structures 


tion 


pervision 1 Focilities 


13440 E. imperial Highway, Sante Fe 
Springs, Calif. « UNiversity 8-1761 
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PLASTIMENT 
reduces shrinkage, 
controls rate of 
heat development 


' _— a 
4 Wr 


PAL h 
 & 


Throgs Meck Bridge - Owner: Triborough Bridge and Tunnel Authority; Consultants: Ammann 
& Whitney, Emi! H. Praeger, E. Lionel Pavio; Contractors for Substructure: Merritt, Chap- 
man & Scott Corp., Steers-Snare Joint Venture, Fehihaber Corp.; Contractor for Paving: 
Horn Construction Co. and Queens Structures Corp. Verrazane-Narrows Bridge - Owner: 
Triborough a and Tunnel Authority; Consultants: Ammann & Whitney, Emil H. Praeger; 
Contractor for Tower Piers: Steers-Snare Joint Venture. 


© A 


& 


Throgs Neck Bridge, illustrated above, and the Verra- 
zano-Narrows Bridge, the two largest suspension bridges now 
under construction in the United States, stand on Plastiment 
concrete substructures. The nearly completed Throgs Neck 
Bridge spans 1,800 ft. between towers and stretches 2,910 ft. 
between anchorages on Long Island and the Bronx. The 
Verrazano-Narrows Bridge, connecting Staten Island and 
Brooklyn, will ultimately span 4,260 ft. between towers to 
become the longest suspension bridge in the world. 


Plastiment Retarding Densifier reduced the rate of 
internal heat development in massive sections of the critical 
substructures and reduced shrinkage. The use of Plastiment 
in the tremie concrete improved flow characteristics and mini- 
mized the development of laitance. Rapid strength gain was 
a bonus to the contractor. 


Plastiment features are detailed in Bulletin PCD-59. Ask 
for your copy. District office and dealers in principle cities; 
affiliate manufacturing companies around the world. In Cana- 
da, Sika Chemical of Canada, Ltd.; in Latin America, Sika 
Panama, S.A. 


SIKA CHEMICAL CORPORATION 





Passaic, N.J. 





LOCK JOINTS FLEXIBLE TIED JOINT * 


FIELD WELD (LENGTH DEPENDING ON THRUST) — r~ STEEL WEDGE RING fr CYLINDER THICKNESS 
/ LOOSE SLIDING FIT / CALCULATED TO RESIST FULL 


GROUT WHEN JOINT IN FINAL POSITION? j / ON SPI,50T RING / AXIAL THRUST, OR REINFORCED 
/ WITH LONGITUDINALS IF 


STEEL BELL RING NECESSARY 


~~ COATING THICKNESS r- HIGH TENSILE WIRE 
| 


i aGenegEnreraasanan rare 
Rees pee: 


Sie © rw q-& fs! 


\ 


| / } L 
core \ . 1 | . 
THICKNESS | | | 
: ie : [ s} 
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STEEL SPIGOT RING ~ [ POINT UP WITH MORTAR conan 
WHEN JOINT IS IN FINAL 
POSITION 


RESILIENT RING REGULAR GASKET 
(WATER SEAL) 


RUBBER & STEEL FLEXIBLE TIED JOINT 


SECURE... FLEXIBLE...WATERTIGHT 


Lock Joint Pipe Company, pioneer in the development of efficient, 
flexible, watertight joints for concrete pressure pipe, once again 
is first with the most practical solution for restraining thrust at 
joints where conventional blocking is impossible or impractical. 


ST 


A greater measure of flexibility is imparted to this field-welded 
joint by the resilient ring, located between the weld and the 
watertight rubber gasket seal. This ring also improves the tensile 
characteristics of the joint by distributing the load more evenly 
around the periphery of the joint ring. 


Detailed description of this joint may be obtained from Lock 
Joint Pipe Company on request, 


* Patent applied for. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sales Offices: Chicago, Ill. » Columbia, S.C. + Denver, Col. + Detroit, Mich. « Hartford, Conn. + KansasCity, Kan. « Perryman, Md. « St. Paul, Minn. + Winter Park, Fla, 
Pressure + Water « Sewer » REINFORCED CONCRETE PIPE « Culvert » Subaqueous 
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